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The Continuous Registrations of the Atmospheric Small-Ion Contents

at Kakioka and Some Relations to the Meteorological Elements

By Suiceo KixucHr

Since the year 1951, the continuous registrations of the atmospheric small ions have been
carried out using an Ebert-type ion counter and a Denshi-type long recorder. The former was made
at this observatory and the later at tbe Yokogawa Electric Company.

Firstly the writer explains about the theory and the construction for the improvement of the
recorder, whereby the leakage curves and calibrations of measuring system are automatically
recorded every four hours. In the spring of 1953, it was completed at the Yokogawa Electric
Company.

Next, the variations of small ions on both calm and disturbed days are described with respect
to the observed data for the period 1951 to 1952, From the lack of enough obtservational data, we
treat them qualitatively. The results are as follows;

1. On calm days, the annual mean values of small ion densities are 408 and 360 per unit
volume of the air for positive and negative ions, respectively. The annual mean diurnal varia-
tion of small ion densities shows the double maximum-type with two considerable sharp minima
at early morning and evening, as generally observed at land stations. The seasonal changes of
diurnal variation are indistinct.

2. The disturbances are frequently subsequent to ordinary rainfalls, snowfalls, thunderstorms,
fogs, hazes and dust-storms ete.

During the ordinary rainfalls, the positive ions are not influenced by the changes of rainfall
intensity, but the negative ions increase linearly. It seems that this increase is chiefly due to
Lenard-effect,

On the occasions of the thunderstorms, both positive and negative ions increase remarkably.
We can not explain the increase in positive ions by Lenard-effect, and therefore we must consider
some other possible causes.

On the foggy or hazy days, the small ion densities of both signs considerably decrease compared
with the mean values of calm days. Particulary, these decreases on foggy days are more
pronounced in winter than in summer. It seems that this seasonal difference is related to the
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mechanism of occurrence of those fogs. The decrease on hazy days may be explained with the
increase of pollutions in the lower atmosphere.

Finally, we discussed about the problems on the construction of the ion-counter and the long-
recorder, and on the methods of the observation,

§1. # g

1949 ELFIBRIC W TRK/NA F v HoHSETRRME T L 72, 1 & itk Ebert 2
B U CTHF B TRIEL, BEIFEBITRESIENEREY ALK, HERORRAT
A RBE R 1~ 2 FRIEMECHEOTHIEL T, K20 Lk 2 RMEHIE Z{To%, 1952
SEERRIRISE D BIME E B R L TR R RN TG L b, 19536EHSER L /e, BIEHAHR
T D 230 TR ER T2, SREHIROBMICOWTIX § 6 IKili~7e, 4 »RINEUN
% 23 SR OYIEATTI% F O MR BT X FRERES X b #KAEBN T RSB E I C AW TEER L e, f
& KR A O BRRIC S W TN BE 2 RE L7z, WiT 4 & v BRI B 2 Kokt & &t
BT, BaEREEEL TRRLZ, U EOHL k2 5 %ic BRGSO 1950 45
IBMBBTH %,

MR R A & vt S BRtgkasoRi#EiconwT, Kt 195148, 195245 o =4 4EMIcE bive
RS EAL <, BRACEILRCEDT 3/ v BOBILCOWTIIEL 72 b OTH 5, LR
TRRABDIBALIC & DTSR RIS M A v07e s, FHRIC-H43 i RRTE LA HISR i DD hs
LIS 18 2 Wbk 7.

BRI R ICI T 2 2o EFfE s LT n,=408, n_=360%/cc ¥#7. BELOME ny BT n_
MLy 2 O LHSAC A I NS “HEARMTHOT, LHERES HckihisBibns, HZEE
DEWHLELICONTEHEDFTRIXOZ ) LeRHEF Lk W,

EEA G, B2, BFE, 8, B2, REScoTHLbNS Y, SEEEEMW, BN, %,
WBCOWTHEL 7o, WEOHMFLE N TRTFEMICRT, n. KHFEKECE 2 TREED
s, ne ZEEL OFNT 5, #&E3E LT Lenard $RCIEE T2 b0 s E2 bbb, Ll
BRPICE W TRTEML PN T2, BHRHIKC Lenard ZR0oA TRBWIL I ik
o

BOFLELHEDT ny KU n AN SRS T 2 PHICAFCHNWTE LN, TOBRDO—~D & L
THOFEEBORENRE 2 bILd, EEHCEWTIBOHS L AMAROBRbIND S, Hid
Z&rh o Pollution HC kT2 DOTH A 5,

# b4 F v i IRk R O & U SAic B L TR S NeiRiic oW TR A L 72,

§ 2. AFAVETOEE
4 7 v it k¥E e L7z Ebert TH0C, MEMEABONERXICTEOTHEL %o
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T Ko &4 & v OERIE, g Bk, v BMTHEONMER, v CABRMMO JFMIRER
I pNEEEOES, E RN EBHOEMETHS.

SPEERECEL TRMOHBEHROBERA TS 5. BRBUSEEH O BFREC S T % BER A
ik 100cm/sec TH2okDT, 4 & vitABRfMLEICET 2 BEE LT 120cm/sec Ic P dic, X
IC K205 2 WDT qa, v, | KO E FikELR, BlBCEBONEE, o 1 RickEoripl
ERT.

Table 1, Dimension of parts of small-ion-counter

29 | 27 I | material

T mm| mm)| o T
Inner electrede 19 — 370 Brass pipe
Outer electrode 57 55 410 Copper pipe
Supporter of inner elecirode 10 — 210 Brass rod
Electrode cap —_ 50 35 | Brass pipe
Counnter case 85 86 490 Copper pipe
Anemometer case 110 111 900 Copper pipe
Intake pipe | 87 88 400 | Copper pipe
Intake cap 44 45 35 Brass pipe

» p | — 86 . 50 Brass funnel

¢ : inner radius, va : Outer radius,

Fig. 1 A general view of small-ion-counter.

SBERIE RO M EREBS LR T 5. IMIERIIELTESCE » T H#iL7 Counter case iC
=FF 4 PREACTER L TEES LS. AREBREPRICEWTEHMACHRM 7 Supporter
Ic ko TH R EoRMTicZFEI NS,

Supporter X2 @7 v 7 v { FERIC X2 T Supporter box DEICHBEEEINS. TOMD
P BB A T CARB L IR S ¥ 2. C ORI RESOTE RO RIciECREan 5.
Supporter “FIBIX TN IIRAICA VA, HFEICH DT X Y iWSRkE LT RICER S
%. Supporter B ZOFHICHES LRI TH Y, ZLBL TSSO BIRRINCER I ND.
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AFRBIORIBIC I L Fic/RL 72 cap LA T CTARREEICHS ) 2 End-effect ZBhI:L
TH 2. @D T cap 1k 34RO X OTAEMISE X Y 30mm B HCRIL T ZHEans.
HiCT © cap & /ML OMICEK A HEEL i \WARIC Intake-cap O i & MO capOh
€ Smm FT\AATD 5.

§8. B it #

1 Vi ROEI L 2 2dic, 14 vEl#E 10cm O IC MRS LA, A& bHIcE
75 25cm O C BN EEE L 7.

IEEEES Scm, AER llecm ONEORME 1om £ EHoORET Lo 8 o b0k,
1lmm #EOSME LMAETHRINS. TR OMIBRIEFERIRI b AT i 5 BRICERIIC
W72 b DT 10cm TH 5.

KICHSBOR AT L PR 15 Bic, Bkssesh20, 25, 30, 35cm OFPfic N EIEXKY
B3 ET, Rxofifiick - THFEENOREASHLHEL 2. £ ORE 25cm OfniE s b
RIFTHO%k., HMICHFHIC L 2N LEBIRT 2 8c, #HETodofciitl 2. co
BEBEHC 3\ CR A L 2 Hhuls G 2 S TR S 1 2 BIAM &= & D ML 7o o G & O BEMR
i, WL 7eifisoR/MC XD TETORRIND 5535 2 F CRLIRICTES 12% K& (Bbh
Jo. HROT A F Y ESIHICRH W 23Rk, HoBSEc 12 2 ORIEL{To%k.

Table 2. The velocity of tie air-flow iR i BEDERS T B L € b Ko OFL
[ WASETRET 28, £ OB_WS%

Velocity of the center

i
Mean velocity 5 ale-tithe Ratio
— - —— FT»%5. foTHBL kB
cm/sec. | cm/sec.
ig ;ﬁ gi: BOFEMICE D 2L UENELLIC
949 178 0:83 L AMERESEINTWS. ELFICH

BASkaE T 236 K i © %3t
Fdlo T, BEx 30% LLEOERT AT S, OISR E TIRL Tn5,

§ 4. Long recorder

OV TR BRERIIEAREBRELRER I N TIN5, MdiiodR
B L TR § 6 ICWTI~R 5,

T OREkERIE B OrEt M Operator-box, Long recording-camera, F#REGER ©M¥BIC AT S
N5, HSEr—3IcERL THER T, 4> vEHRBiaio LciRe iz, BArilid i
MM (A 3% . Operator-box WKEMELE 7 2 7 Ol ¢ HHFRMEE & BRIRHES X CFRIRIEE
HREHBL TH VAROFREALTWD. HMEHRNE8 0N £ L350 ) v—LOHEYE
IC L OTHRANCTWC, KOMEMEE BEIICIT 5. (L) 6 4RI AF#EMICIESR X &A 4
F v ERRLT, RN RS T 5. Q) RN L R#T 5. ASR < TERifkc
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X OTHT FIFBHEES.

BB 4 F v HAR TR T A KWL TS 0T, ARAAORESHR2EET Y »
FORBNZ —ACHAL T, 1AFIWCHRUL T, MR v+ 2. Kforkedic
£T57) > FORFEEBMEMY MTOTHS. BHBECT) » FORBEH 2RICRL .

FE2RCRT 2HHEIRE 7=15Q, v.=7Q, 7;,7=60
vs, v%s=50Q, v,=20Q, R,=200Q, R, R,=100Q, A, &
2H2Z 300mA OIREEMR, A: XZ2EZ 1lmA ORI
MEIHTD 5.

7127 REMNR R CPHICRRET D24 » > v /7 7 FIENHE
RN TD. ENEIOR b S & B B Bt HisR T,
. EEBEOE A1 —FE 36 mm TH o, #Wlr B MELENICR
L1853,
o AR RBE AR 3X1072V/mm, BUAICHR BHiat MBI
1X10~*Amp/mm THAL TNV,
Fig. 2 Circuit of bridge. § 6. AFHEMICHTDREIC LDIHER

Ebert O 4 # v 3ic kO THRINABZMEL b, 4+ v BEH T 5L C, @Rk
BERBEREFTH 2B T LA 10 7% fioRREL b, TORBES 3 TR
RICIHREE L ) L TXOoZHMOFRCBRT 2 bosEL b s, $—E AR MO Supporter ©
LM BT EOBHTO—BRRMT 258 TH 5. Bt BkoRRL HicET 3. 2
Supporter X/EEBORIERC D T 72/hNREBOTA + Vit ONCRUEINTH 20T, TWHEMH

-—

CEBL D DB a7k 25 L WikK odtE i Insulator
& DIMERIBIC D 2 EHO—IBBAREE~R a é —r
MWL TkD. Air &w v

HERHICA R ERAL T % & REREC ,%]—_‘:“

K=~ h— o VAW T 2B EBDNER = | L g
L Tl b ERORBCHTEI NS b ™ i
BB, Fig. 3 A state of the leakage for Ebelt
HOTT N CORME BB PR ED B ion-counter.

HEEOE M (Lo —Balik, KR LOoTROTHENHEKS.

av
di

c ==a,V+a,(E-V)+QW (5.1)

T TTa; BiE—oREC X 5RBEK, o 3E2oRE X 2HMERE, E 1 WEAERN b
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D 7eBirzE, Q B/ v ic X 2RAHEE, W ERNRIIC 1 & FHN TS Ul 2K ORB,
¢ R2WERONEHERRETH 2.

G.DKL i=0 OoR: V=V, i=T O V=V, OSREHZTHSL, B HlbAKILsE
AREBREEINTWEDLD Vi=0Td 2. 0T

QWT=V1(G+Q1T)_aaET (5 2)
ST/ v 1C % BRAREEE Q 1%
Q=W%{V,(c+ aT)—ET) 5.3)

o, ORI : EXOWEEL LD, SMHEELEBEL, ARERCEMNY’ ¥ 52 THENETE
EsTs. G.DRCEWTE=0, QW=0Lk25hb

d;; ==V'(a,+ay)

ZCZTCi=00R V' =V, Th2okbori=T oF V'=V, G TLRER I EHTH
RThE

c

c V;’ ‘—‘Vg, _
& |5

o, OJ5E : BZKOVERL LD, MIBEIC E k52 RNHEMOEN LR V" ZillET 2.

G.DRCHENT QW =0 LBVWARBLOV, E V" EThiEI\w. 2T
)

;.‘/T CE D) (5.5)

QO¥WH:5.0):GORELD o ¥ETHE

0‘.'1 = a! (5- 4)

ZZTV'" ik E e THERL TRWED

v,y
c+d1T=c V ' (5. 6)
a

#OT (5.5) KZr (5.6) K& 6.3) RERAL T oy B o kLT DL
Q=37 V=V" 51
{HL B.3) ROV, ¥ V THblL .
G.DRECEWTV, VIV ROV GEHEMICRET 2300M3K5. W X V & [ARGEgks
N7CBRBW L BEDT, §7 0% 8 ROMEMARE AW CHMERD 5. Zic §3 T~/ B
ORIEZ L THi 23T+ 5.
¢ ZEHIREERS & LLEGGE T 4707kl 52.0cm #87c. W LT T Rl G 6 4 H) Nick it

% ny WX 1. OFEELRINET 28K 2.

6.7
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§ 6. Long recorder OE

KME KR AT 7 segkstEl B K
COLLECTOR BOK. ELECTROMETER BOX

B

m———————
jF=———————

DIAL SWITCH DIAGRAM
09 0.1 |m.:2 ls_ 14-.. sl6]|
0~ © 7 et ;
{FAN #1 Jort o [on on
) ? SHUT1EK N FF
-gj %ﬁ_ L N_|oN [oFF Tore loer
Al (EARTH]  [oN°jore"(ore jork (ort
DOUBIE DIAl _SWITCH L.E ON Yion TokF JuFE lpEs |
> -
N O BEDEETRR  TERATOR B0X 1952

volt TR & iR

Fig. 4 Systematic circuit of the new recorder.

MR OEHN R ERRRTS
FICBWTAMT D O7BE
FROMRAEC BB B0
7e. PFECRAATREEO B
FOBSE B O TE T ORR R FoAtd
TFoduEETo%k. TOBR
oxf 3 2 Eimp R §5 1
Bnwti~7e 6.7 RTH
%. F=NCR 2 WicHESD
il — =R BRI
§IED0TH 5.

19524 B oB R [F85 T %
ZEL T, Bpd3<THE
RBUERTIC L 2. 195348
WAL THREERSB TR
PO THFREZB TV 3.

5 4 Fics R R ORI &
AT

(1) Operater-hox ™k

(@) #b&

71 h Ok 3ERCY v—
2@l T Rx 126 &
5 BEA T 2 Hick Ore.

I nOBRIEHES FICRIND

4 fi DO TIVEIASERL 7o &
Td5.

71 11X 3 S o—AO#iic
BEINTHT. HHCED
CT—[ElEdH 212 4, 1 B
4IRERH, 245 © 4 BRiC4r 0 B
N%. 7 xOEMIEHEHRRE
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I T

W+ ORI D Fe =74 MED I nORAD L HE
LTh aORBCITHZ W - + T L O CEMT
20, g X oT No. 7 O3 BEIEIEE X /8 b Mk

I I Bl v
Fig. 5 Types of the cam,

THAEB E/ES. %2 RICE N 2 OBEFBBRREIRZI R U
fREI AT, o ¢ Offf\nie 7 & & O EIR S

HRRHFBENIbOTH 5. No. 1,2,3 OX AR b FHFLEOTHE .

Table 2. The beginning and the duration of the contact of cams,

R.P.M. Numcl;e;; of Tg;"f The time of beginning E%ﬁ%: §§
m s i

6 I at 00.10 every 6 min 6 min,

12 min o n » 00.00 » ” 30 sec.
11* o » 00.05 ” ” 25 sec.

1 I # 00.05 # 1 hour 3 min,

1 hour 2 I » 00.05 ” ” 1 min,
4* I v 28- ” ” about 12 min,

7 I » 24,10 # 4 hours 12 min.

4 hours 8 I » 24.15 ” ” 6 min,
10%* I v 21.00 ” ” 3 min,

3 I » 57.- # 24 hours | about 10 min,

24 hours 3 w » 28.- # 8 hours #» 20 min,
12% v » 00,- ” ” » 4 hour

Y v—~5@oOAV, F, L, C © 43 F#E%T Operator box KAEIN5. E ZBEIITHO
T Supporter OFHICHMA BND., BSOS L A C BFR I, F KFKIC ZEE © A

ETWRS borcmbhrre.
(b) HEEREORME

BREAS LR T3 XEEBR YV, F, L, S, T, E R0 C okE¥POTEOAN S, L, CD
SEEBEEHRL, V, F, E o=SERo—8rZHL 7.

RS -LEKOMARIC X O TRICHES D EFRNBHELIT 5. BID

M) V,E[E 64MEcREC] & v itO/MIBEEN L ERIX A 2L b T MRS

CEXRADL X ZRIRT 5.

@)V, E F,SEU LAY 4RESECRLCRIEROBMBMR LTSS 2.
) E Avr C [ (2) OMpfEPArEERT 25 #i A MRBEL #0835
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@ T EiE SRR RG24 Riffic R2RZNEN L iRgkT 2.

ERROAN (2) & B) 2T HHIHROEIRTHOLRTD 5. R+« oREEOREREICHIfEYL
HB.

V—@Eg : 2k V=9 v—icXfLT # 4 No. 6 OEEE 7 4 No. 4 ¢ No, 5 &HEF L 7@
BEBAEFNL TR IND. BENFRINAZLOTH S, FHERFCET 5 1 3+ ORI EIEC
OTfTbi, BB LOTRMEIC 124 MEBLAETEA + v icH T 28 ZHRB RV &
T 5, ZICNL CTLRBN TR Y ICHT 5 V" QirEORBC L OTTbiLs.

F R0 S—Egs: FRABE2E D% 74 ¥ 1EBR5UES BIBLHR L. F EKE F-)
v— & 714 No. 7 EHHEHFILTHT, 4RMHFIC 1240 F EBLEAS GRELY 1D, AR
SEBEYEWTE + YHARCD 2>+ Y 7 — AL THKOMEE L B+ 5.

L—E : HRREMTHOTL- Vv— & s x No. 8 ERHEFIL CHRANS. 4 RMEICT
DNDPE—HRIR V' ROV, L3 2B, F XU S Fg s AFcRifL T /MEEEYL 6 4
s 5.

E—[Eg: 2R 28Ed0k 76 2 1EHRSLT E-Vv— & 712 No. 9 LREFIL THRE
5. V-EOBIFAICEEL < 30 MBI LA T, FARFc C-EMc X OTAREMLEHE L %
BE—ERRO V) ¥ 525.

C—FIg% : FIREBRTHOT, AREEICHL T 100kQ AL TEmlL2EKE, 12Q, 2.
No. 10, 11 K¢ C-9 v — & HSEAL EE & AHFIL CTHRIND. BECIOTRBESE O
BASATERGC 25 PTE MR BB L iR T 5.

T—[ERs : THRFRFZIE L iRs% 32 b OTRE
ZBHEINTWAEW., BLEHEBEMOZERED 5
Clock WER »p AT AR DA T 5%
cs 6 MoicEbT5. B4 Timing key
BRNTEL.

(c) <FRIEESIECERME

F{jF & ¥ 42 ¢ 1k Double dial-switch, S-

switch, E-V switch, Calilration-key, Timing-
Fig. § Clcult of tming by the 20 key 06 fiOx* » FHD D, ABOKICEMLL
s, BRIEREOEECOTHAFRAEENZBH IN. B H4E CRLTH 5.

Double dial-switch © ¥ = 3 ##20CTH#T No. 1 X b No. 6:&lEKEET 23 LoT (b)HE
TRANTAEAFTWE LT 5 FhsHR 2,

S-switch & 7 » OFERIFEBROBIALIT 5 bOTEE I Thi .
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E-V switch & E fiicE2@X(IRT b ARy BT 5. ZIXEEto oML <
RAT%. RV ARt b/ e 8 238k 5.

C-switch BKRERBHRON S LiIEH T 5.

Timing-key & FZIE) OWMML ¥ 7 aick b, FERARGEC & 2 OIERRBTHOT, §iE
OBEEMLIAALTEL.

Calibration-key iXTEMATMREELIET BHEC B ZIMAATHERTA2OTEH A LT Wi
W,

ZKic Double dial-switch OEMEFIEY M~%. BID

T (1) Auto : 3XToOHBIGRNVBEWEL THRIRFTEHEIT O N 5. MBS 2%y F SK
on, E |& off L, Calibration-key ZHwWT¥ <.

%+ (2) Calib: EiratREL NET B4R & 5. Calibration-key ¥#LA#, C-
switch ¥ 5L €, Y~ ¥ Q) mEY X EMBERE LN, Th~EREARMKERHED
5. B BT EEME B0 T2 HEKSD.

WF (3) L-d: il o, e 2% AR 3%, Calibration-key ¥F#L AN, C-switch
P EEFcELTY~3 7 ) lHE a k&, FHCEL T ERRC T a- BEbNLS.

VT (4) L-u: Wil o LR T 3B iiF 35, Calibrationkey ¥ L WTHE Y =3 ¥
@) CHEIETNE ooy BEEND. - i AR CRLCHIMWTF (V) & (V) #ZH#HLT
AfhfEc XoTlbiLs.

WiF (5) Pos, : A% v Fk Auto ODRBILIENWT, Y~ G) CHBETNKES *+ v ©
R EAT ST HEk D,

s (6) Neg. : (5) &FHRILEIC LOTHA & v OBMBEFT S ThHERS.

(2) WO

BRI L CRMER L EM IR 2 BOBH 2+ » F 2 AL 7RI AR L 2. HE
B EBAR KRLTH S, ZE V&V v—, 77V, KERUCBHBR~OEANECHET 5.

@) R‘irdtfEogsE

KIRERFCETIL TR B e HONS~H L THREE E LT, XROH2 3 £ ZBELALMR
Cl7e. P TiEkOBBERPRPIMOBEMOR L 7 2 BT 7088 ¢ B & Fasiisk .

§7. WM 3E

(1) BHEEBGroBE
BGEN SR i oM Rk b R R A O RFc s W TiTo/e. Bl 1m/sec. X Y 5m/sec.
OffICEHEWT, # 50cm/sec. SO v CHIRT ABBEHLIEL., H7 ) » 57O —
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A1 =160 mA
Shunt No. 10

08

Last

&8 2 £ X ZXn:
G/K
Fig. 7 Characteristic curve of hot-wire anemometer

KHiy 120mA X Y 200mA & 10mA 50%2 T, #i& IMOMmiRrBe. HTR cit—f
¥AaT.

BB IR IR DR ORI S E BT H OO THlOE N (2E2 1.5mA, Nl 8.25
Q) ¥RAL%. ToBHcHERNTS W CEIECHETIC 0.79 Q il AL TW 3.

(2) WEHEREIHiHoRE

HOX WRTEEFMEL TTHEMES e 5.

55 8 [} IC BT v, =5~200, 7,=15000, v,=7.460 (Bt
. @ PIREHD), E=1.5V T» %, A& 2WIHcHiin B X
i
I a = KL
| __;.7; W { CEOCTET IS ECET 2y D& T3, S ik
|l RATEHE2ZbILS.
E!. ___ By 1
Ya(1t7s) D

Fig. 8 Measuring circuit S offikA#k 1X10°Amp/mm FEEETH 5.
for scale values § 8. 4F/EtOoBE

AR HESELEE LAWDT, HEFE—TS L ) HEmEIciy 300 kEgnTtnw s
Yo rPNRCBEL TRIBEL 2, dbfiloE X v Intake-pipe ZTLRML T, Aflick e RS
Icigfi 7. Intake-pipe ©B 2 11t F 180cm, ZX 0V 30cm TH 5. M E 2mX4dm DL E
DTIRM AMHEOBIBICH U CHLOERET, HFE THEROBHCTRIEDS D\ DR VWRICL f.

§9. ® B & R

1951 ~624R 11} DAL/ BBl L TS R AP IC S 1T 2 L BB L 2. MRFREDRIRTBAS

D
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By B %
A\ FA
i \/; Y=
[ I

2
(

1
& 6 & w0 Rk un I6 18 H 2 Ha

)3 Tha nambora of adpled ey,

¢

LMT)

Fig. 9 Diurnal variations of small ion contents

for each month and year.

MO TEPDORS, TRk LHML
B DO, —ISTFERnRiE
A58k, MBcE2RTF
PROLMEE, FEWEE, SRS
DOHPACOWTRE, ZRORBILHF
DTPHAE Lo\,

(1) WA cER22E

AR E & L C—ISRE g c s »
TREINZBEZOT VIRALT
HatL7c. A OHRABEEBEIN
© ( )ANTRLR. TH, 94,
10A B4 1 BIL i b0 O THEAT
BRI 72,

EEHESE LT n,=408, n_=
360, my/n-=1.13 {87, Ty
CRT ny ©OFD 0 & hARE D,
Z &M 31 % Electrode
effect DHRNTH 5. fELllxD
FRECOWTRD &, =7 MKkE
(e DHNE A FBDOTCT WD, EDOH
BASKRHALOTH DD E S DIk fI4A
& Lishore,

HIRICHBSELRT. AZ(L
lCoWTidsE 9 Mic A I R U4EFE
HERL 2. EFHBIC R FRZ
T 0 2EERA (EREK 95%)
¥R 7, BRI & RIS
OHBHERDTH D & 7y ICON
TK3.27, n.TX 2.9 L%k ), &
WR¥ 5% ckP2 FiHL b K2
WOT, RBRLOHFERHEETH D
WNhT=2 5, HTEFLTRD &,
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Table 3. Frequency of appearance of 7->4+ wHECHBEmL, 78
Time 62 ~8t L H &K 1T ~1 i/
\ 22b_4h | 5R_10b | 11b—]7h | 18b—23h
Frequency BHENTW3, Iilkh "EE
Number s | 6| B AmEEREECECTECR
|

BILAZRTHD (6,7,8,0,10,11,13)
Frs A BIC 5 & HRIA LT L AR AL THbE (T, BFCEEIABROERILL T2
kS RETBNLS.

RUHZOMHHRBEAICHAEY kDR DT, RVilEbETERRZ AW, —RICEHBELKICED 2
MO T PRI 2BHBEBMBNTWADT, 4+ vEiC b ESPEINS.

(2) BEMcEF 2t

EH, BR, BN, B, B8, REcEL TR, Mroi%kt—AL T L WEELEBILERS
FehsHisks. T\ TREN, BN, 8B, BB 5B bconwTREEL 7.

(a) EERlciRSZ L

Bt 24 v OR#EE D 6 ABOFH 4 v EEMNL, AFEACET sHEEFR
eIt X D RER O, FRFIFHE A1 = v BllZ & V300 KENLTWS. HunwHE R
46 & B3O /10A31H20°09™~11 4 1 H04*00=, 1951; 11H§28H, 15"04=—23"00=, 1951; 1 A11
A, 04"57=—11705™, 1952 © 3 HT®»2T, BWEEIX 169 fiTH Ok, RBLHHnwid ¥
EETIAREE & OREH 4 KA UHE 10, 11 RicRT. WRARZCE T 2HEEOESELRL
7. BFRIRBEOBOLE mm/6min, WAEEER V/m TH 5.

Table 4. Variation of small ion contents during ordinary rainfalls.

Rainfall intensity | 0.0 01| 02| o3| o4 05| o8| 07| os

Mean value| 337 | 325 | 272 | 303 | 279 | 268 | 3908 | 310 e
™ Frequemcy | 21 | 20 | 2 | 12 | 6 | 6 | 1 1 =

Meanvalue| 369 | 376 | 475 | 708 | 893 |1079 | 799 | 933 | 1249
* IPrequency | 6 | 20 | 21 | 10 | 5 | 4 1 | 4 [ 1
pot. |Mean value| +15 |-156 |-263 |-434 |-302 |-310 — | -322 | 235
grad. | Frequency | 34 47 42 l 26 12 8 o 1

HI0EX Y n BEMBEC L OTREBLLEWERLZE S, H1LRE Y n. OB(LEER
BREED 0.2 LUF OB A RZ L il oEEWDS, 0.3 BLEick 2 LEMACHML TW3. TR
BREED 0.3 L RO A OWTHBIRE E RO TH D &, 0.625+0. 06 (RHAFRE 5% ICitnT)
s b, HABEEMEL TR & 1=7.2 L Y BHIBIGRIK p= 0 1T 1) 2 BIERA0 BRIRGE 2.0 &
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Fig. 10 Relation between positive ion

contents and rainfall intensity.
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Fig. 12 Variation of small ion contents during thunderstorms.
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Fig. 11 Relation between negative ion
contents and rainfall intensity.
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(b) WM S>ZE(E

M ENSUBRT 5 &K
HERT 2R, TR
4{ 6 A22H, 1951; 6 H23
H, 1951; 8 12 H, 1951
OEFIL B bR PO,
(a) HFHRIC L CRERIAREE &
DORREFE~7ehs, 11 X
Dk 5 ks RMER BN
o, RUBLWIEE LT
Bn. Dbk b3, 7 b H
FOHALHLZTL S n-©
Ht ny L HREWERIRD
Enk 5TH5. i 12 Hic
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it H. Norinder HABU3HHSIGID YR Tind.
(c) EinfEEE: OBfR
HERMAB O EENA E L RN 24k WRBCOWTHi~A. HE8ALLE Xt 12H, 1951 ©
ZHITH O, HEROERE L3Nk, B3 NccoffEr Ry, EEHEIIwD
THRE LS, SESORMCHE2 TRAEERMNIC 7y QR L ne @HFNL CT03.

(d) BRUWBCHESZEL
3k X b BREWEBHICE TR RN T
AEBMBNTWEOT, /MM EEBRLT5H
BRI 5. 4IEOHBIBIREG B CHREOR
RHEAEN OO T, FEPRBOMCOWTEZEL
fe. BOBASRBEMBCEWIHRTHORHEIC
DWTEM® 1® & b 9t &, B O34 1 R e E
TH»OT, AREECEHIzNEZHCOWT, 100

Fig. 13 Relation between small ion
contents and potential gradient.

B 18 WHDOTA & v BOGHHEE Fivze. BiE

Table 5. Small ion contents during foggy days.

Winter
i
Date ! Period 75 "n_ l nyfn. Pot. grad. (V/m)
| |
T h h ; i
Dec. 21, 1951 | 19 ~ 24 144 mo. | 131 | 282
Dec. 28, 1951 19~24 | 184 111 1.66 | 248
Dec, 31,1951~ A @
Jan.1, 1952 @ 20~ 9 160 | 129 1.24 | 503
: _
Average | 162+16 | 120411 | 1.35 344
i
|
mean values on e
Summer
Juy 7, 1951 1~ 8 221 177 1.25 217
v 22, w 1~ 8 384 332 1.16 97
v 23, » 1~ 8 334 264 1.27 117
v 28, » 1~ 8 270 252 1.07 251
v 29, w 3~ 9 380 346 1.10 230
Any, 8, # 1~ 8 345 321 1.07 101
| | 321428 | 281426 | 114 169
" mean values on | om 1 aimaam | vty | T8 | g o
calmdaye.Tosi6z | 1~ 8 | 4733 | 367x30 | LIS | ..

* : Mean values from 1931 to 1940,
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R9B, BERXABD Ok, HOHRLTH 6 Kk ADOFHEERT, WEHFAEK S cd?
BEBRALHLTH 5.
Table 6. Small ion numbers during hazy days.

]
Date Period n n. ny [0 Pot, grad. (V/m)
h™ h
June 6, 1951 10 ~ 18 192 174 1.10 108
Aug 13, ” 10 ~ 15 309 254 1,22 156
» 15, ” 9 ~ 16 272 246 1.11 193
#» 19, » 10 ~ 18 266 231 1.15 138
Average . 254424 222+ 18 1.14 149
Summer mean values

¥ : Mean values from 1931 to 1940,
BEORICIVHEALCHTT, BORLWRRALCE DT 2ViEEDE, RELAFLCRTS
TffoXRCE KT VIRBOH LHREHE L s T2 EHllioxoaEY: (BRI 95%)
BEL 2R E#E TRICRT.

Table 7. Examination of the significance.

1y . I t _

Winter foggy days and calm days 11.14 12.45 : 2.00

Summer foggy days and calm days 2.80 | 2.60 2.00

ggggndays in summer season and winter I 8.15 i 8,95 l 2.00

Hazy days and calm days | 7.12 1 5.45 i 2.03
:

HIRIC X VREREK Y EUT, RxDOFEHHOERFETH 2ESR2 5. 2T (DRI
EOTIA v BRESEOHEL YRP T3, Q) AFOBOFNEBOEN X VIRDITK 2\,
@) MBCIXOTHRARCBL T2, LEIUBRLD.

§10. #H R o # &

(1) Eemrccas21E :

YEROKERICE T 24 A v BBEOREAE L TEL NS b0k (a) FRRIHE X AbEHE
iRl C4:9°% Lenard #, (b) 4L Zefiof#ic X 2 Electrode effect, (c) Nuclei &
022k, (d) RKISHEICERET 2RHCAKPICHEHEND =~ % —> 1 vROZR(L, SHTH
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5.

(b) Hic &k 28 : WHOKNHICET 2/BREAMEATD Y, HXE3X £ < 1000V/mBLF
THOT, ¥z 2000V/m BEHETH 5. L/ + v LR L OMED ¥ 13 K CRINARBET
BHEMETHE, AEBIC L 2MEE 2000 /cc LFEES ST &k D, fEOTHBED b o)k
# 10 BicRane ne COWTRHABILEEWL, X % 11 @ KRavk - ofmitiedL
TREECE b wirdi .

(©) Hic X 58 FrAOERHRICE W T Nuclei E—RICRAP LD, MWIC s 5 & EAHN
T2M0LZbID. KL OB AL IRIES VEIETR .

@ HHic &k 28 : BREFCEWTRIIKOBEIC X O THIHPZEIC S Dfe=~ :—> 1 ¥ 5
WHIANAER, ROHTRAMOMRED Y, BEREW C oMkl hZihRKc XOTHhiRs
TN B BITH MDA T 5 & BbiL 5 14.18.10,20.30

REHFER M b/ & v BOBHCMEREFELEL ThL2HEHENPTH 2%, LNBORES
FUCRRBRE AT T 2 Ric, EREEEROCARNBNELSL2INEELN. RLFELBHCED
n T} 535 Lwifing, Lenard 2R kLTl T2 b0 TREVWSEEZ BNS.

(2) Bz

BRICH IBOREEIE, n- OB DT ne bEDHL {HMT B TH 0T, Lenard RO}
CHENEFERNEET 2R ELES. HE2bN2FEE L TR, HENEEAS (h2E—
FV/m B E#BV/m CE T 5—RUCKEROERBNZMTD 53, 5o THMIT X 2RISR
CEOTHROL & ORESMFIND, NEAEBCLZ21 v BEVBLZOND. PERETH
TR~ FeHEFEOMBOHLET IR STH 5. ASOWRRIMM 4« BMR bOTHA 5.

(3) BRUCHEBICEIZL

3B AR 5/h 14 & v EORPRBRF R Pollution Hilc/h4 + v SHEINT, XL hRKEW
4 FVICBEET2HEBEFRETHAS 5. MRFELAFLCET2BOMENRIFRO—DLLT
BORERBOHREE 2 biLd. HHMEATREAR K KUEICE W CTHiRIE { R B
MRAZEET D,

—HEZOB AR EHCEDON ZRRBLES . 2 THBARAMTL /MR THELEKOB
AE2 NS0T, MABEREEALWOTRANLS 5D,

§ 11. 1 F EHECRBRB[FRUTIEMICET D AME

(1) AMEEICK, P4+ vO—-FBREAN25008 | 13 vHOBMCEEL CHWe
(2.1) KEGEBED Ke &L W, BB RKEWAF YR TNTHiRah, Ho4+vi
K/Ke OBISTHEINDIHEERT D, 0T §5 04 v MK BHC L H2HEEITS
LERD D,



72 B0 om % i

SiEEENs K & (K+dK) LOMicdad4 4 vk dn & 32& dn=f (K) dK THIRah
3., fEOTHEEBHBICTHREINS 1 2 v ol N 3XRNTEHELZBNS.

oo 1 Kg
N=S 7 dK+?f—S K f GOdK
Ky o Jo

EROHTHEIHERETH 2. 40 lonspectrum DOEMBH4I B \WOT, HIHD TTh
1 xVTHDHEMELTHHL.

(2) WERNZECED 2%  EFEHEENCH R U EREL TUET20TH 2
2, ABEMGE T 2 KIEOIE—BRE, RUEEIC X 2HNOFEND 2 30OMEL4R 5. okl
I AN R OBEME & & 5 Tl £ ORBONRRICHEET D 5. EOTHYR MR E/EL T
DEHMIC K D, FWEOBWITIAT & L CHEI L JUE 7 2TEBEE L .

(3) Intake pipe OFKEEMIC X 2 : Intake pipe £ L THHIBORE X D FILOFEE
MICEHLTH 20D, AKBMOBEIC L OTRAING 1 F v RICB L ET2WBLbN
5. TOMBEERIIEXERE (BEL B RBRLATNLE L B,

(4) 4 F vEMECEIE TEMOKE : KRB AW XL OTED bNLIKIR, Bk
B4 A VvESHREHAKP L EROTRS., BHCE W TLRAIFEEEL = SEC X2
TEOHENTON TV, 14 OB/ bFNOR LT wBsd 5. (AL HEEE IR
BANEZLRMETH 525, IBRAMTLTONLTWis W, BRI ZEDSIRIB LA CHEIRH N4 T
B DF/ACONTEHEZ BILTNDS™,

(5) 4 xvitABCHBET2AKIO=2~Y 3~ 2 vORE : 17 AMESRMCHLETRA
LTwd &, HiR7sFEBKS TY, Haxicifdsfint k<, RiciikBomfFosric ko
TRELEWERS . PRk BERMEEEPE W c L 2TERCR RS,

B cREhoBitEmRoRFcER T 0L BLbN S,

(6) Mmoo (ERERUERE)

(a) Yk 4+ vt ElSETK, th, ka4 2 v flill, RUEZzOMOEEROHE K
OHBHHICIERLE 2.

(b) 2#4OREEMNERRET, H2EMN 4k YR cHBFERIEL T3 OTHRRCE
WTH 5.

(c) WEifedspesz HAEMTEIT, BcH2HRHNc A28 5.

(d) H¥HCICERCIET25XTH 58, MilEEORSLEET, WHWSBNTHR
L1823, KU Operator-box EEO/NBLHAGHL, BRI a7 ) ¥ E£T 28 L1 { Ak
T b EMICHRE T ROTHHERS.

(e) JRBIMICHMRIATOEM v OHMMMEF LW, K06 SHOFLIED
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HLPBRLNEWERRINKMEE L 5. single sign OHXOIRSKEIT 5B ITREEE TR Y
MHCELBL2DT, S$EBEEHOTHEBALI Y EY, FNEOR%KC XIEFEME LA
WiLIER W,

(7) WHEREOBRE: : 3k X VI3 H & L CRABEMN b AAKR¥NCEHITE AHLEB2H
FEREEN L U ORe—HUHBRAZLT L b —RTR A w—RRIC RN T AR 2
WT, ESBMEHECET2ERELVELC, £0% \loEHR s 2R E & L Tw 518,
WMEARAEL VIRLTERETHINE S EEOTHR. 1 2V OR+ORBERLE, BT
HEOCHE A & AMINBAEWTh, Wohhk AR RE2HRE~H 5.

ik H. Isragl o H. W, Kasemir @h2026207030) hoig&rgh B iohs b 52, R OFEERRIBIC
AL CHERt N2 HERBL T 5.

§ 12, & v

FfC W TRE/N + > OHEBETRMNOKMC LY Y, OB EIEO THWARITRESEHR
—MEEE3D, ERMEEHKROMACKEEL THMOB LB IHRFTTFARBIEL, Ecek
HWOYGEICEEL T, i L2RETEICSE TR 512 Z 1 CF & D7 IR o HBEEGET
HE, hiT/ERE, HbSERSOMBENCE S ild TRTHOk. BLESILHAL EFS.

W4 & B OFE & L CHWARK SR LR BREERFMEET, 1+ v #H O/ L THW
7oL T REHEAMEEN T RAOS «, RUHRAIECH U CHRR BT & B IRE
K= R T CRME T KB TD 5. (M 2848 AH)
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