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LONG-DISTANCE RECEIVING MEASUREMENTS OF
BROADCAST WAVES ACROSS THE PACIFIC.
By Shogo NAMBA and Daiichi HIRAGA.

Eleetr i Lab ¥, Ministry of U'n eati Tukyn.
(Recvived Deceanber 17, 14i1.)

Summary.—The present pajer deseribes the nvults of fiell inlensity measnments
conducted in Japan with brwwleasting stations on the Pacific Coast, particolarly with
those of the Unitwl States. It s stated that KNX his been owet strongly heand.

Intenwity curves showimg severe long fadinge anl intion of avernge i ¥
are presented.  Sone discussions ase given of the correlution of the intensity with silar
activity and of the i 4 itic being Jditer 1 during the last fow.
Fears.

Introduction.

It has been wvaguely known that the broadeast waves in a freguency
band of from 3000 ke to 600 ke, are the worst one in adoptability o the
long-distance communication. Yet the actual propagation data of these
medium waves are very little known. Pickard's” observations on WRDIM
made at Boston may probably be only the reports available, On the
other hand, as the band in wave spectrum stands between low and high
frequency  waves, experimental knowledge of these medium waves is
considered to be of extreme importance in the researches of wave pro-
pagation.

From this point of view, the receiving measurements of various broad-
easting stations at home and abroad have been ducted at this lnboratory
<inee the autumn of 1929 and som: principal resulta thus obtaind for the
long-listance propagation are briefly given.

Measuring Apparatus,

Tl mewiving eopnipnwent i= compossd of a vertienl aerinl of G0 meters
in height, a superheterodyne receiver, a loeal oscillator for ealibration ol
an attennator. The main parts of the equipment are as shown in Fig. 1.

"local oseillater " giiyT T
: P

The switeh 8 is first connected to the acrial side and the anode earrent of
the seeond detevtor is read. and then 8 is turmed to the local oseillator
side andd the attennator P s adjusted so that the output of the loeal
oscillator may give an equal magnitude of the detector eurrent as in the
previous ease, The ficld strength of incoming waves may thus be measured
in pVfm. The attenuator i= of the resistance-wire ladder type, in which
1 @40 manganin wire i= us«l. The current (lowing into the attenuator
i measured by a thermo-junetion and a galvanoneter, the total ¢.om. [
imipressed Ietween the grid and the filament of the evupler C of the
reeciver lwing thus known, The lowest field strengih mensurable with the
vipuipment is about 10V /m.

Results of Measurements.

long-distance receiving measurements have been condueted on various
forvign  brosdeasting  =tations, ospeeinlly on those of the United Statea,
Anstralin and New Zealand.  Awong them the following three American
stations  were abeervisl every day at the time between 1500 and 1800,
LT

SLaLh e Frvpnney Power Meterinane
RNX 1051 ke 400 W Teku
KGO THO | S TH
KEX i 1A ; 0 wn

(Fignres in the table have ben meportsd by the rogeetive station dinctor.)

Though good reception ia expected from these medium wave stations
in America when night covers the entire path between trapsnitter aml
reeeiver, it i3 regrettable that the broadeast program conw= usually at an
end at the beginming of the time of gosd revcption bere due o the
difference o loeul time. Most of Awerican stations on the Pacitic Coast
shut down their transmitters at about 18500, 1, C. 5T, (0100, 1% 8. T.).

I"maetieaily, the procedure of the ficld-strength neasurement as doseribual
above - somwewhat troublesome owing to the small reeciving energy of in-
voinirs woves pecompanied by severe fadings and atwospheries ; therefor,
we lave usuelly adopted a simple recording seale as explained below :—

Rl Very weak : arrival of tle: wave i= just recognizable as a
beat when the wave i= cunght.

B Broadeast may be just distinguisingd from noise,

T .. Bruadeast progmm may I reeognioal.

Lt v Broadeast and noise are approximately on an equal level

LBrondeast s a little stronger than noise,

... Broadeast j5 moderately strong.

«oe Broadeust is strong cnough to be almost free from noise,
RX......Broadeast is sufliciently strong amd entirely undisturbed
by nois:e,

The fiekl intensity of the Awerican stations obaerved was generally of
an onder of 1-10p Vi (1 2-6) amd on days of gond reeeption it reaclnsl
the highest level of abont 20 254V (RS8). In Figs. 2 and 3 ane given
examples of the olservations wade on KNX, reeeptions under gond sl
Lad eonditions being respeetively <hown,  Fadings were, as son in Fig. 4,
of a long duration and so severe in nature that, when one: the tichl
intensity fuded out, the brosdeast eould not entircly be heard within o
few inntes; then the fiell inteasity rvovernd its original high level, aml
again the braulast was able to le heard, this enjoyabile
few minutes. The (rouble caused by Eulings was, b
a dl)‘ whien peeeplion wis very ol
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On account of such severe fadings, an attempt was nivle to estimate
average readability during an interval of one hour . .o in enler to
know the general condition on reception of the day. From the data thus
estimated, an intercsting seasonal-variation curve wns obtained as shown in
Fig. 5. It gives that the reception i+ worst in summer as is expected,
while the best reeeption is made in autumn, but not in winter.
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The peeptions of the other two Americun =tations, KEX and KGO,
gave simciar chameteristios, but the intensitics were generally =maller.  On
vemparing. in generul, the Amwerican broadessting stutions observisd, KX
wus the ~trong<t, KEX and KGO were the next, aml the others wire still
wesker,  The reveption of the Australian stations were not =o strong as
aapecte oeven when tests wen: made under favourble dark conditions, amd

vt the differspees iwtwern the keal times of Auvstralin, New Zealand

¢ Jugan arc very small. The field intensity of 20p Vi was oblained
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with KXX under a condition which was not so good, while 12-
was obtained at the best condition with 3L0 in Melbourne which is a
<similar 5 kW station.

European stations have generally been heard murh weaker in -hengflu
ar this labomtory, althongh ¥ high-power <tations ar repuortial to exist
theie.  The masm nay pralably be attiibuied 1o bad comdactivity of the
land intervening over which the tRmsinission tnhes place.

Some Considerations on the Results.

Athwogghy o perioed of onee vear, doring whiel the oleservatims were eared
out, nay e mther too <hort to give decisive conelusions with fespeet to the
solar relationz, <ome remark= on the results =0 far obtained will here T g

It ngy safely bae =aid that the fichl intensitie= of wedinm waves at loge
distanees have devidedly loen weakened during the past few vears, The degne
of deteriomtion 3 retoenl from an example deseriled below,  We
have =ome data of the neviving mewsurements oade on KGO at about 11060
JoL=0T. of the summer in 1924, when the broadeast from KGO (£=3512 m,
Power=-1 kW at that ti was heard every day at a lowd speaker intensity.

The reerivimg comdition i, in general, considerad to Tee appreeialily Ted
at sueh a time of a day in summer, as the albworhing action of the trns-
mis=ion mwslinm i= s great. However, the wave intensity was, at the
I oabove, =0 strong that the breoadeast eoubd e leard
mg great alworption, amd heavy  =tatic which alway=
prevails rosasong, Unfortanately no data measared in e Vim
are available, bt it i supposed that the feld intensity of 300 Vi might
have prolably lwen obtained. It b= also regrettabile that no data in the
noaml winter seasonz are available, a< the ohservations were not
wedd after the summer of 1924,

tin the contrry, the broadeast fromn KGO and other numerous stutinns
vonll not entirely leen heanl thronghout the summer of 19300 during which
the measurements were earrial out. No nesponse was given even at a time
when the entire path was almost eovensl with darknes, as shown in Fig,
5. Nevonlingly it ssans that the transmision was mueh Dbetter [in several
vears ago than in reeent fow years,

The mason may Ie attributed to the change of solar eonditions. In
o the minmber of sunspots was obsereed 1o be small, and aceondingly
irbeinevs woere scaredy experienesl, wherms, in 1929 ad
0, metie disturbaners wene pecorded. Similar results are
given by nl® amd Stetsan® as to the correlation of browdenst waves
with solar activity.
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