
T42-~-1

By Shogo NAIIB4 and Daiichi HIRAGA.

1~5, ,lIroo,Ic".,t io 0 littl" .tmn.."'r 1I1B" "0;"",

R &,..,..II1'\'lOd"..t j. n".lemtely .lron~,
R 7, ,l!roodm.t is stronl{ ""ough to Ix, ol",oot I , Iru,,) noi.."
R !!,..,..I!rood"""t i. 9uOiei,'ntly "tmnll 0...( ,'ntin,I)' IIIltli.tnrl...J

by noi.."

'I'll" ti..!,( int"n<ity 01 tll<' ,\"I<'ri...n ,It.tion. o!..or,,' 1 WI..<""n"roll)' 01

nO nnlo'r 01 1,10"\'.',,, 11:2-&) "",100 d,.y, 01 w><d r"""p'ion il "",,'h,,(
th.. hi~Ic",t I"n'! 01 ohn"t ~U ~"'," \'/'" (I: ,~), In Fi..N, 2 nnd 3 on' ~i,'""
"""""1...,, "r thr' "h"'r\';\tio"5 ",n".. 00 K:\X, r"""Plion. 1II,,1"r ~on<l "'",
00<1enn,lilio". I.'i"g N"[M'CtiVl'ly .hown, Fudi,,1I' werr, 11.""""u ill .'ig, ~,
01 0 lo"~ durntion u"d ... sc"",e in notun. thnt, whm on", tll" ti..1o1

inte,,<it), '",k..J ,not, th,' 1 ,1...<, ""uld nol .."tin,ly I", h,'or<! withi" "
'.w IIIi"nt'..; the" tll<' ro.I,1 i"t,'n,it), r""',','n-d il< ",'i~innl hi~h 1 1. 0",1

apin th,' h",."I"lSt ,,'.s able to he "."rd, this .,,~,)';",I,' -Ial<' !..<Ii,,~ lur n
few minuUs, The Iroubl. "" 1 h~' tn.li" wn", h"w"",'r, "",d, I,.,.,. 0"
a d8Y "I"", r.",",,' ju" Wn' 'W)' ~,..I,

LONG-DISTANCE RECEIVING MEASUREMENTS OF
BROADCAST WAVES ACROSS THE PACIFIC.

EIo.""""""',nicaILabo..tory, Miui.<ryof ('onnnnn TukJn,
(a.c,.;,-ed no n"'r ,;, '1<11.)

8.""""y,-Tl... t,n-nt t..,"r ,Io rit th. n~,dt.o <ofli..l,t iolt'o,i',' "" nn"""n'"
condnct...1 in ".!'"" with bn..lowin. ,..t.'", "n t'", J'",ifie n , portic:ul.,t)' wi.h
lhoe 01 llu- Cni J &.I It.. 01 thAt KSX ,.'" b... n.'" _mOtl, h...nI,
In tJ eon... oI"",'inlf Inn. lodill" ...1 "" y.rial..11 n/ A"""" in"""'J
a... p I, So oIioen..ono - If;"" "I .ho corrotati.,n"I th,' ill".",,;I,with..,Iar
8Oth'jt, alld 01 the ""'..I1 n ci..,*""riottlc ""i"lf """'rio ,1 .In,i.. th. r..w,
J1O&nL

Introduction,

It h... b<orn ,'agu.ly known that th" broadm.t wnv,," in a 1ru:jIl"'ICY

1.00 01 lrom 3000 ke to 600 ltc, an.> the worsl 0"'" in odoptahility to tI..,
long.di..tance oommunicalion, Yet the aetunl pro~l!I1tion data of th"",
medium wav.. are vel')' ,little known, Pickard'." oboer...tio,," on WHOM

made al &eton 111&1probably be onl)' the reporta availAlM, On tile
other hand, .. the band in wave spectrum stands between low and high
lrequency waves, experimental k"owledl!\' 01 th... medium wav.. i.
considered tAl be 01 extreme importance in tbe ",hes 01 wave pro-
PDlIltioo,

From this point of view, the receiving measuremenuo 01 various broad-
ting statio,," at horn. ano! abrood hAv. oo.n conduell'd at thiB laborntory

'mco th.. autumn 01 192'.1 ,,"01 ""m.' principoJ M'lulta tho.< ohtain"l lor tho
In'lIf..listance pro_tion nru briefly given,
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TI.' n,,'h'illll "I"ip".'ut i. I'(nn"",,-d01 a VO'rtimla,'rial 01 W ",,"e....
in hdght, a B"I'l'rlwterod)'"oJ'C('('iver,a 1"",,1"""illntor lor ""lihmlion 0...1
an nth'""ator, The main ""rt. 01 the equipment ore"" .hown in Fig, 1.
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J~ C£NTRAL~TANJARDTIMEThe <witeh R i. fino, eonn""t..l to th,' .,'riol .ide ond the anooe ell""nt 01

Ihe .."",nt! d.,t",'tor i. reao!, an, 1 the" S i. tun".1 to the 1"",,1 """illalor

vi,l,' on" tl1<' aUonnator P io .djuotl..J 00 that th., output 01 the loml

"""illntor III")' ~i'e an equal magnitude of the dd...!or eurrent as iu tho
fI...,..iou. """, The field vtr"ngth 01 incoming waves may thus be O1ca.<urro

ill /. \'/m, The atll'n"ator is 01 Ih.. istonre.win' ladd,'r type, in whi,'h
U,.; jI~O lIIanlfOoio ,,'ire i. u...1. The cum'nl lIowing into the aU"nuntor
i. 111"11.,<"..1I,)' 0 thormn.junetion and 0 IfOI...n"'IIetor, the total c, 01, "

i"'JIr""".! 1"lw n th,' ~ri,1 ond th., li!.,"",nt 01 the coupl,'r C 01 the
"",,'i,','r IM'in~ tl".. kno"'n, '1'1... low."t tiel.1 ,t nl!lh mm.oumhle with the

<'I"ifllllonli.alooull/'\'/III,
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Results of Measurements.

Fi.. .,

On account 01 ,ueh .."'en' IodinI!>',a" attemflt wa.' "u,de to ."limat"
ovoml!\' readability durin~ on inler..al 01 on.. hour - .,," i" ,'nl", t"
know the I!\'nell\' condition on ""..ptio.. 01 tl... .In)", t'rolll the <lnlnthuo
..tinutted, an interesting oal-varintion o"r.., wns ohlain",1"" .hown in
Fi~, 5, It IIh',," that th,' """,ption i. worst ill ""Il"...r 11.0i. oxpecto<l,
while the lit'!!!n'CCptionis llwi. in !lutumn, "ul not ill willler,

I.ong,di.tan rocei..in~ .."",<u m..nl' have heen eondnot,od on ,'ariouo

10n.i~1I br l...,'ioll ""1;""'. ...peciolly O" th""" 01 the lTnit..1 State!!,
,\"'Irnlin "nd S,'w Z"1I;,,,,1. Alllong tI.."" th" lollo,,'ing three Amerimn

vtntinno we", n""",",,1 ewry ,toy ot tI.., time Io..h,..'n InOO ami IXOO,
,1.('.1','1'.

(.'ieu- in Ih. w.k' h.", b "'t"",,J I,)' d.., ,cti,.., ...t.nl ,tin"".",) 8"
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Though good reeoplion io ex_hod lrom th , m",liulII wa"" .tations
io Amerien wh,'n lIight "()\""" the ""tire fUllh "ot\\WO trnn-lIIitter and

"""j'..,'r, it i. "'I1',ttJthle thol th,' I.roo,I..a..t fI,.~r:II" ,"'",... usuall)' nt a"
end n' th,. ""ginlling 01 th,' Ii"", 01 "nod r""flti"" h,.." ,Ill,' t<o th.,
diiT,'re",'" '" ),","1 tion..., )1091 01 A""".;"an .tation. on tlo" !'a"iti" l'na;!

shut ,imm Ihei, lra""mitt,,", at "loOut l~IJII, ,I. C, ", '1', (t1l1l0. I',~, '1',).
p","'iodl)'. the proce<lure 01 th" fi"ld..tn",glh ", """,...nt o. d, ril.,1

abm'" ,- ""mewllat trouhl,""lIIo owing to till' all r",,'h';n~ ,'n..,,!:" "I in.

"0"";",, W!tV oecom""nied by ""vort' laol;"W' 'Illd :I""""l'h,',.i..; lI...r,'for,',
we :"".'0 """"liy :idoptcol a simpl,' reoor<!in~ ",..10, 'I' expl"illl.1 IM,low:-

R J \"'rv w...k; orri..al 01 II.., wu..,' i. jll-t n""llnizablo 11.':i
1"-<1twhe" th,' wove i" ".n~ht.

H ,. ,Brond"""t may "': j".t ,li..io~lIish,,1 lrom noi...,

ILL. ..,III""d"",,1 prog,..m moy I" r"""I("i",1.
I. ; I1,,"\.lco..t ond "0;';" arr al'p...,xi"'OI"ly on :\n "J"al le'-"',

I !
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'I'1w r""'ptio,,; oj II... "II..., IWO A",.'ri,"n .tation., K EX ;III.J KCO.

~Bn' .in"b,' "'",md,'rist;"", I,nt th,' inte".iti... w,"'" ~"",'rolly ",ullI,'r, 0"

.'cmpnr;"~. ;" g"ne11ll, th.. AI""ri n urood""linll stuti"", 01""".,,\. KNX
w"" I;'.. ,'ro.ng, "I. KEX and K(;() WeT<'th., next, 0001 th.. olh.." w,'rr ,till

""'ok, 1'. "fhe "<"l>pt;OI101 th,' Au.tntlinn .t:itio"s ,w,,' not ."'-' 'tmn~ a.

"'p',," i. "..,'" wlo"11""'L- wer.. nlode undt'r lu"oUfnhlt, dark """,lition-, 0",1
.:" .:~;: II". diff,'r""e'~ i.'lw..'n the 1t.,,1 til1,.." 01 ,\u.tlltliu, Now 7,"Illand

Jupa" un' n'ry .mull. The li"ld inle"sity 01 ~Ofl V/1" wa.t ohtoin...1
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with K:\X under a condition which ..a. not t!Ogoort, while 1~-1~,"\":111
w... obtain.d at tb. b<ot <'Ondilionwith 31.0 in ~ldIJOuMl"which i. a
,illlHar 5 kW .tatinn,

Kuro",...u .talion. I..,," lI"D<rnlly\",'n h""rd mIlch w""k,', ill '!I"nglh
.. ,hi, 1011.."""""ahh..",,), ",ai,,' hi"h-""w., ,ta,i..,O' ",', """,,1,,1 I.. ."ist.
the,.. '1'1","'a"'" "10'" I'rol,al,I,\' b. atilil""N 'a bod ,'"".;'w'i.it, 01 rhe
land i"",..., i"" .., w),i.,),,h" 'rollls",i"i"" tak... place.

Sume C..n.ide,:ui..n. un .he Rc.,ult.,

,llth..""llal"',i..l..r""","1"".I",i"""hi,'hth",,I~""'atl'",'w"I""",',i,.;
lIlli, "",,- I., mlhr, fm .hnrt f" "i..., d",i,i,'r ,'""rl".in". wllh "~I"" 10' h,'
",Ia, ",Iatio"" -omr n'ma,k, ou th., ""'lilt, "" la, nhtai",,1 will)"",' I., "i",'",

1l1l"1,\'.af,'I,'I"'.ai.llhatt),efi,'I.li"I';n,itl,~"f",(,ti",,,"""',..atl"""
oIi,fa""", I",,'e .1",i.I..lly'I..,u w'1,k,'""I.llI,in" tl", ""t f,'wy"""" 'I'h" .1"",."
"f .\o-Io',i"ro,li""'WI,\"I", 11".1"""..1 I""u a" exaOlI'I.,.1..r,.;I"II",I, , W"
I""", ,,>11,,'.!:tta of Ih,' ""'h';",, m","lI,.'n"",t, lI,a.I"on ",;t) at al."lt II'"'
.f,I',:','I'" or t),,'.omllle,;u HI~I, wh.", th., 1."""1,,,., rl'OlII"';lIll=~I~".,
I'II,,'..r:-\ k\\' al ""'1 lilliI') "". bron! e"",y' ,Ia\, al a 1"".1',mkor i"10",'il,'"

'1'1",""eh'i,,!: "...,jilion ;., ill II"n"I'I1\,,'on.iole"..! to I., a"""",'iahly' 1",\
at ",,'h a tilll" "t a ,t1,' iu OOIlIlIl"r,as II., "I rhin., netion or th., lrom.-
mi,.iu" ",..Jill'" i. ,.. ",,"I, How"",'r, ,h. wa"" int"noily' """, "t II",
""'l'i""~""'IIoi..""I"bo"',.,.n.""""lilatllt"I"""t",.t,'o"J.I I... 1...",,1
'o"dl,' n..tw;II.."",.li,,!: .""" a'""rl'li,'n, an.) I.",,'~' .t",i., wl,i,'h "I"",~',
"""',,il. in """""" """""0, 1111/11"n""t.,ly"" ,Iail' In",,"',,! ill ,""!'"
""""",;;,II.I",hll'it;"III'""""ltltalll","..I.llnl"".ityor;;II","/"""i"ltt
hOt,. l"nl..I'b' I..'n "hl"in..\. It i. al ",!:retlahl. thnf nn onta ill ,I...
alllllll'" 11",1",i"Io-, ,.",n", '\f" ",'"i)"hl." a' II", o;",'rvaliono w,'", 1101
"lIltill",d "ft"r the sun , or 1!1~4,

On ,h.. contntr,'" II... hrond"""l rrom KUO amI oth.r nllmoroU!'ol"tinno
"",1,1 nor ..ntir..ly I""", 1It""t Ihran"honl Ih,' onrom..rof W~Odnrill" whil'l,
Ih,. 1I1""'IIrem"l1t.w"", ,mri,,1 IlIIt, No "'"pon..' was "h','n """n at a ti",,'
wh.'" fl", .nli,,' "",h "". aln"..' <'0\'1'",1with .)"rkn",,". as .hown in I'i!:,
0, ,1",'""Ii,,!:ly'it ""In' that th,' Inm.mi...ion "':I' n"".h hotl", ,i" SI"','nt!
y'"".. a"" than in """'" r.,w )"""",

'1'1", """'>11111"."I", atlrihll"..! to II.. ..hnnll"01 oolar conditions, 1n
1"~I.lh,'",i",u.'I'"I"""II(\I"":I,ol""",-dlol",.","",a",1",,'o1'00in"I,"
010"olO'!:lId;,',1i.III,I'II"'~ w."" ,.."",,1,' ,'X"",;'"",,\. wi,,""'" in JI'~" "",(
II<:!II,1111111"""""",!:",'oi,' di.lurl",\,,~ w."" """oI.,!. iC'illIll:lr""",II, "re
"i,'"" hJ' I'i,'k",.!" "'lit "t"I...,,'" a. 10 Ihe rOl",'lalion or 1"0",1<".1WII"",
with ...I"r ""ti,'ily,
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