Nippon-no-Rémazi-Sya. wa, Nippongo ni mottomo tekitdna
“ Nipponsikino Kalkikata® de kaita Rémaz wo Kononaka ni hiro-
meru koto wo Meale ni site iru.

Koremadewa omont Rémaz ni narenai Hito ya Kodomo no
temens karui Yomimono (kono Syomotu wo Owari ni sybkaisite
aru) wo dasite tta ga, kondo motto gakuzyutuzydno Mi no arw riga-
Fu-Twankeino Syomotu wo, * Rigaku” o iu Namae no Series ni
site, dasu koto nv sita.

Rémazibun wa mada yoku hattatusite inai. Yomu Hito no k6
demo mada yomi-narete inai. Sitagatte, Rémazibun no zylibunna
Newti wa mada arawarete inai. Sikast, Rémazibun to tu mono ga
mudukasii Giron ya, hukwatuna Sisd wo arawasu ni sukosimo
Sasitukae no nai koto wa, kono Series « Rigaku” demo sydmeisarete
iru to omou. Nominarazu, wareware wa, Muri no nai hontono
Nippongo de yomikaki-suru to iu Ten de, Romazibun no ki ga
Sinamozi wo tukatta mono yorimo Nippongo ni tekisite tru to kan-
gaete iru.

“ Rigaku wo yonde, wareware to onaz Kangae wo motareta
kata wa, Romazibun mo sybraino Nippongo-kakikata to site &int
Nozomi arw koto wo mitomerare, susunde narubekw Oku Rémazbun
no Yomikaki wo kokoromite, Wagakuni mo Bummei no tameni Ti-

kara wo soeraretar mono de aru.

Nippon-no-Romazi-Sya.

Rigakuhakust  Tanakadate- Aikitu.
Sédanyalku : ik
Bungaleuhalust Hoga- Yaits.

Zimu-sasiduyaku, Rigakuhakusi Tamaru-Takurd.




“RIGAKU” 2 no Maki

UMI NO BUTURTGAKU

Rigakuhakusi Terada-Torahiko

noberu.

Aratame kakitasita Dainino Han

TOKYO
NIPPON-NO-ROMAZI-SYA.

Taisyd 5 nen (1916)




HASIGAKI.

Kotosi no 4 gwatu kara 5 gwatu e kakete, Zenkoku
no, Kisyo-kwansoku ni kwankeisite irareru Katagata ga,
Tyto6-Kisyodai ni atumatte, Kyodgikwai wo hirakareta.
Sonotoki, Okada Hakusi kara watasi ni, kono Kwai de,
Kaiyogaku ni kwansita Hanasi wo seyo to iu Otanomi
ga atta. Watasi wa motoyori tokubetuni Kaiydogaku wo
kuwasiku sirabeta Wake dewa nai ga, heizei Umi ni
kwankeisita buturigakutekino Kotogara ni Kyomi wo
motte ori, mata Wagakuni de Umi no Kenkyt no amari
susunde inal no wo zannenni omotte ita kara, mosi Umi
no Kenkyt no omosiroi to iu Koto dake demo syokaisuru
koto ga dekireba yoi to omotta node, Ouke wo site,
zengo 10 zikan bakari Hanasi wo sita. Sore wo Fuji-
wara Rigakusi ga kakitotte oite kudasatta no wo Moto
ni site, kono Syomotu wo dasu yéni natta. Kogi wo
sita tokiniwa, kore wo oyakenisuru to iu Kangae wa
nakatta ga, sononoti susumern Kata ga atte, Seken ni
dasu koto ni natta. Soiu Wake de aru kara, motoyori
Kyokwasyo no yona Seisitu no Syomotu dewa nai; tada
kore wo yonda Katagata no utide, Umi no Buturigaku
ni Kyomi wo kanzuru Hito ga hitori demo areba, watasi
ndo Nozomi wa todoku no de aru.

Atarimaeno Kaiyogaku no Syomotu niwa, kono Syo-
motu ni aru yona Kotogara no hokani, Umi no Soko ni
aru Bussitu, iwayuru Zeisitu no Koto ga dete iru ga,
koko dewa subete ryakusite simatta. Mata, tirigaku-
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tekino Kotogara mo Okata habuite simatte, sonokawari,
Umi no Undd ni kwansita Koto wo narubeku kuwasiku
noseru yoni sita. Kore ga zibun ni tekitd demo ari,
mata 6kuno Hito no Nozomi nimo kanau to omotta kara
de aru.

Tamaru Hakusi, sonohokano Kata no Osusume mo
atta node, zibun ga kanete yoi to sinzuru Nipponsiki-
Romazi de kaku koto ni sita. Gakuzyututekino Syomotu
wo Romazi de kaku no wa, zibun ni tottewa, hitotuno
atarasii Kokoromi de atta. Kono Kokoromi no Kekkwa
ni tuitewa, kore wo yomareta Katagata no Hihyo wo
matu hokawa nai.

Kono Syomotu wo dasu ni tuitewa, Tamaru Hakusi
ga iroiro hitotori-narazu Tikara wo soete kudasatta node,
koko de aratamete, atuku Orei wo nobete okitai.

Taisyd 1 nen 12 gwatu no Sue.

Terada-Torahiko.
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Dainino Han no Hasigaki.

Dainino Han wo dasu ni tuite, tugino Pézi ni sukosi
bakarino Kakiaratame matawa Kakikuwae wo sita :
37-38, 41, 50-51, 71, 90, 102-103
Sonohoka Monku wo aratameta Tokoro mo tokoro-
dokoro aru. Mata betuni * Huroku’ tosite, Kwansoku
wo suru Hito no Kokoroe to naru Kotogara wo tuke-
kuwaete oita. '

Taisyd 5 nen 6 gwatu.

Terada-Torahiko.

Kotowari :—(1) Gakuzyututekino tokubetuna Kotoba wa, naru-
beku ari-hureta mono wo, mata sore ga iroiro arn Baai niwa, naru_
beku yasasii mono wo eranda Tumori de aru, Kantys, Mantyd
nado mo, Hisio, Mitisio to sita hd ga yokatta ka to omou. Mata,
mada kimatta Kotoba no nai Baai niwa, zibun no Kangae de
tekitd to omou mono wo dasite oita.

(2) Columbus, Aden, Wanry@t no yoOmi, Zi no aida wo
sukasite aru no wa, Hito, Toti sonohokano Koytmeisi de aru.

(8) “Heikinno Kaimen (E., mean sea-level)” no yoni, ()
no naka ni arn F. wa “Eigo de” no Ryakuzi.

(4) Sonohoka, hutii tukau Ryakuzi wa
métoru ; em = sentimétorn; cem = rippd-sentimétoru; km = kiro-
métoru ; gr—=guramu; kg=kiroguramu.

C.=Sessi; m=
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UMI' NO BUTURIGAKU

DAT TPPEIT.
Umi to Kaisui.

§ 1. Kaiyogaku.

Ippanni Kaiyogaku to ieba, iroirono Homgn ni wa-
tatte, flakanaka Kwankei no hiroi Gakumon de aru.
Sikasi, Okiku wakete miruto, Umi no Buturigaku to, Umsi
no Seibutugaku to, oyobi Umt no Kisydgaku to mittuno
Bubun ni narun. Koko dewa tada Umi no Buturigakn
wo aramasi noberu no de aru.

Umi no Buturigaku wa mada kiwamete yotina Gaku-
mon de, korekara kenkytseneba naranai Kotogara ga
takusanni aru. Nakaniwa, totemo Ikkozin no Tikara
dewa dekinai yona Sigoto mo aru ga, mata wadukani
1s80no Kobune to goku kantanna Dogu wo tukatte Ken-
kyt no dekiru yona omosiroi Mondai mo takusanni aru.
Umi ni tikai Tokoro ni iru Hito wa, kono Homen ni
tytisite kenkyutsureba, taihenni omosiroku mata ytekina
koto to omou.




2 § 3. Umi no Hydémen no Katati to Ookisa.

§ 2. Kaiydgaku no Rekisi.

Mukasi no Hito wa, Umi to iu mono wa hirokute
Kagiri no sirenai mono no yoni omotte ita ga, Colum-
bus, Vasco da G ama nado no nadakai Kokai kara
sukosiwa -Umi, Ooumi- (Taiyd) to-iu mono no Yosu ga
wakatte kita. Sikasi, mada Ooumi no Hukasa nado wo
hakaru yona koto wa hotondo nakatta no de aru.

Sikaruni, 18-Seiki no Sue ni, Kaitei-densinsen wo
Taiseiyd ni sidumeru koto ni nari, sore ni tuitewa Umi
no Hukasa ya Soko no Moyé wo kuwasiku siraberu
Hituyo ga okori, mazimeni sorera no Sirabe wo sita.
Sono Sirabe no Kekkwa tosite iroiro omosiroi Kotogara
ga wakari, mata medurasii Dobutu nado ga miidasareta
node, kondowa Umi no Dobutu wo siraberu tameni waza-
waza tokubetuna Hune wo dasu yona koto ni nari, dan-
dan Umi ni kwansuru Koto ga wakatte kita., Mata,
ippd, dewa, Hokkyoku ya Nankyoku no Tanken ga
sakanni natta tameni, Kyokuti ni tikai Umi no Moyo
mo wakaru yoni natta. Sorekara, Gyogyd wo suru tame-
nimo Umi no Kenkyd ga taisetuni nari, mata Kokaisya
mo Umi no Buturigaku wo siraberu Hituyd ga okotte
kita tameni, sidaini Umi no Tisiki ga susunde kita.
Yoroppa dewa Kokusai-Kaiyo-Kenkytkwai to in mono
ga dekite Kuniguni de sakanni Kenkyl wo site iru.

§ 3. Umi no Hyomen no Katati to Ookisa.

Tikyti no Hyomen wo, Ido no Sen de Haba 5-do
dutuno Obi ni wakati, sono hitotu-bitotuno Obi no naks:
ni aru Rikuti to Umi to ga Obi zentai ni taisuru Wariai

N F s ) o,

oy




§ 4. Umi no Hukasa. Soko no Katati. 3

wo Hyakubunritu de arawasi, sore wo ‘Du ni kaite
miruto, Du 1 no
yoni naru. Huki- e e

te sokuna utini ono- 89_’

n- dukara kisoku- Ui
- 601

ra datta tokoro ga »\

oA aru. Love to iu % X,_v :
VO Hito wa, Umi to 4 Riky :
Rikuti no daitaino \_/ ,

VO Katati wo kantan- 2% 72 &% &5 10w o © 2 2 4 50 6o 70 o or
) Kita Minauny
ni na Stgakusiki de
ra arawasu koto ga Du 1.
A, dekita.
ra Ima Umi no iroirono Bubun no Menseki wo sirusite
ta miruto,
a- Taiseiyo 82 000 000 heihd-km
11~ Indoy6 73 000 000 5
4, Taiheiyo 166 000 000 i
ga gsonohokani daibubun
yo Rikuti ni kakomare-
Ea ta Utiumi ya Wan
ya nado 40 000 000 5
t:’ awasete 361 000 000 heiho-km

to naru. Taiseiyd to Indoyd wo awaseta mono ga oyoso

NO Taiheiyd no Ookisa de aru.
§ 4. Umi no Hukasa. Soko no Katati.
do A. Hukasa no Sokuryo.
F““f Umi no Soko wo sokuryésuru no wa, Rikuti wo
ai

sokuryosuru to kurabete yohodo mudukasii. Madu, dai-




4 § 4. Umi no Hukasa. Soko no Katati.

taino Katati ga wakaranai kara, hakara Basyo wo tugo-
yoku eramu koto ga dekinai. Atira-kotira to, kattena
Basyo de hakatta Hukasa kara daitaino Katati wo siru
ni suginai. Nominarazu, Rikuti to tigatte, Hune no wue
de suru koto de aru kara, iroirono Konnan ga aru node,
katteni takusanno Basyo wo hakarn no wa tayasuku nai.
Tada, Rikuti ni tikai asai Tokoro wa, Kokaisya ni tai-
setu de aru kara, wariaini kuwasiku Sokuryo ga dekite,
iwayuru Kaidu ni simesarete iru. Sikasi, kore mo Rikuti
no Sokuryédu hodo tasikana mono dewa nai. Masite
hukai Qoumi (Taiyo) no Hukasa wo simesita Du nado
wa yohodo aramasina mono to omowanakereba naranal.

Madu, Umi no Hukasa no Huakarikata wo noberu.
50 m' kara 100 mx gurai madewa asano Nawa ni namarino
Omori wo
tukete na-
gekomi, O-
mori  ga
Soko ni tu-
ita Tego-
taeniyotte
Hukasawo
siru  koto
mo dekiru
ga, Du 2
no yona
Kikai wo
tukaeba

Du 2.
Lucas no Sokusinki.

m A
: 2 - nao Tugo
K wa Harigane wo makitukete arn Kuruma; § wa K wo 5 =
o A ¢ . ¢ 3 A
mawasu tame no|Haguruma no Sinbd; 7' wa § ni hameru Totte; £a yOl. Si-

N wa Hadome wo simern Nedi; B wa Bane; F wa Hukasa B
; 7 g Let P et * kasi, 1000

wo simesu Sikake de aru. K ni makitukete aru Harigane wa K

no sita kara I no ue wo tdtte sono Migigawa kara sita e orira. m yorimo
gig

bl pde

3 t)
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§ 4. Umi no Hukasa. Soko no Katati. 3]

hukai Tokoro ni naruto, s6 tayasukuwa hakarenai. Dai-
iti Omori wo turusu Tuna no Mekata ga omoku natte
hubenna nominarazu, Omori ga Soko ni tuita Tegotae
ga hakkiri sinai yoni naru. Sorede, narubeku wariaini
karokute tuyoi Mono wo tukawaneba naranai kara, tirei
haganeno Harigane no Tyokkei 0.6 kara 0.9 mm made no
wo tukau ; kono Harigane nareba 200 kg made no Mekata
wo sasaeru. Kono Hasi ni 15 kg kara 30 kg made

guraino Omori wo tuke, kore ga Soko ni tukuto Omor

ga hadurete otiru yoni Sikake ga site aru
(Du 3(1)). Dozini, Harigane no Tyéryoku ga @
kyani hern node, Haricane wo maite aru Kuru- A

ma ni Hadome ga kakatte, hitoride tomaru

yoni natte iru. Kono Sikake ga naito, Hari- ]
gane zisin no Omosa de doko mademo orite | ':W\’
yuku no de aru. Mata, Nami no tameni /;K‘]‘
Hune ga yureru toki, mosi Harigane ga Hune / f i
ni koteisite iruto, Tyoryoku ga hukisokuni ‘
kawatte ikenai kara, Du 4 no yoni gomuno b

{0
Bane de turusu yoni natte iru. B |
PR S B
Konoyoni hukai Tokoro wo hakaru Ki- U

kai nimo iroirono Katati ga atte, kore wo
ugokasu niwa Zyoki no Tikara wo tukau, DPu 3.
Soredemo, hukai Tokoro wo hakaru niwa nakanaka Zi-
kan ga kakara. Madu, Harigane wo orosu Sokudo ga
mai-byd 2 m kara 2.5m, mata kore wo maki-agern
Sokudo ga mai-byo 1.5 m kara 2m gurai de aru. Sore-
de, 5000 m no Hukasa wo hakaru niwa 1 zikan han mo
kakaru no de aru.

(") O wa Omori ; A" wa Soko no Doro ya Suna no Mihon wo totte
kuru tame no Kuda. Kono Kikai wo Hydra- mata Baillie-
Omori to nadukeru.




Umi no }.Iukasa. Soko no Katati.

Maeni nobeta no wa mina Hune wo tomete oite d

> motiirn Kikai de arun ga, mata Hune ga susunde iru

: tokini Hukasa wo hakaru Kikai ga aru. Kore wa, asai g
Tokoro wo kokaisuru toki-

ni taihen - Tugd no yoi S
mono de, Buturigakusya :
tosite ytmeina Lord
Kelvin no hatumeisita 4 K
mono de aru. Nagasa 50 I
c¢m guraino hosoi Garasu- if
kuda no ippd6 wo huzita t
' mono no Utigawa ni Kuro- I
musan-gin (CrO,Ag,) wo g
nuri, kore wo sintytno t
Kuda ni irete Omori to 1

tomoni nagekomu. Kuda
no naka no Kiki wa Umi 1
no Soko no Aturyoku ni 1
ozite Midu ni ositukerare, ' |
Siomidu ga Kuda no na- I
ka ni irikomu. Akai Iro

wo sita Kuroémusan-gin ]
wa, Siomidu no haitta E
Tokoro dake siroku natte .
simau kara, Kuda wo 1

hikiagete doko made Iro 1
ga kawatta ka wo mireba, i
Soko mno Aturyoku ga : ]
wakari, sitagatte Hukasa (
DA ga wakaru.-~ Kore niwa
tokubetuna Monosasi ga dekite ite, kore wo atete mireba, ;

suguni Hukasa ga yomeru yoni natte iru. Kono Kikai j
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§ 4. Umi no Hukasa. Soko no Katati.

dewa, Nawa ya Kuda ga suityokuni naru Hituyoé wa nai.

Konohokani taihen takumina iroirono Hoho wo kan-
gaeta Hito mo aru ga, ippanni motiiraretewa inai.

Tugini, Umi no Hukasa wo hakaru tokini, doredake
sesmituni hakareru ka to iu koto, sunawati Sokuryd no
Kekkwa no Gosa (Ayamari) no Teido wo noberu.

Daiitino Gosa wa, Omori wo turusu Harigane no
Katamuki kara okoru. Mosi Harigane ga massuguni
harikitte, Suityokusen kara Kakudo ¢ dake katamuite
ita to sureba, Harigane no Nagasa ! ni cos§ wo kake- .
te Hukasa d wo siru koto ga dekiru ga, zissainiwa
Harigane wa hukai Soko no Nagare no tameni massu-
guni naranai koto ga o6i kara, kantan de nai. Kono-
tameni manugare-gatai Gosa ga zentaino Hukasa no
madu toss gurai de aru.

Dainino Gosa wa Hune ga Nami ni yurareru tame-
ni okoru, sunawati Omori ga Soko ni tuku koto ga
hayasugi matawa ososugiru no de aru. Konohono Gosa
wa 5m gurai; kore wa hukai Tokoro demo asai Toko-
ro demo amari kawaranai.

Daisanno Gosa wa, Hukasa wo hakatta Basyo no
hutasikana koto kara okoru. Ooumi no naka de Hune
no Iti wo kimeru niwa, Hosi ya Taiyd wo kwansokusuru
no de aru ga, kono Kwansoku ni manugarenai Gosa no
tameni, Hune no Iti wa Hankei 1-kairi guraino Enkei no
naka de dokoka ni aru to iu koto wa wakaru ga, sore
izyd tasikaniwa kimaranai. Konotameni okoru Hukasa
no Gosa wa, Umi no Soko no Keisya no okii Tokoro
dewa nakanaka Okil.

Sorede, Kaidu ni simesite aru Hukasa nado niwa
mina korerano Gosa ga tuite iru koto wo wasuretewa
naranai.




§ 4. Umi no Hukasa.. Soko no Katati.

B. Soko no Katati.

Maeni nobeta yona HOhO de hakatta Kekkwa ni
yoruto, ippanni Qoumi no Soko wa hizyoni hirattai mono
de aru. -Rikuti wa tuneni Midu no Sayo de kedurarete
iru kara, iroiro hukuzatuna Katati wo site iru ga, kore
to hantaini, Umi wa taezu umerareru bakari de aru
kara, konoyona Tigai ga dekiru no de aru. Aru Hito
wa ko itte iru: ¢ Mosi Umi no Soko ni tatte Siho wo
miwatasu, koto ga dekitara, tada itimenni mattaka hirat-
tai Ita no yoni mieru de aro.”

Sikasi, tokoro-dokoro ni kono Tantyd wo yaburu yona
Takahiku ga aru,

Hukami. Kaizan mata Kaigé (Umi no Hori) to
nadukeru mono ga aru. Kore wa, Umi no Soko ni taitei
hosonagaku Mizo no yoéni natta Hukami de aru. Mata
maruku Nabe no yéni otikonda Tokoro mo aru. Ippanni
itizirusii Hukami wo Kaien (Umi no Huti) to iu.

Ima madeni sirete iru Kaigd ga 21 aru. Sonoutide
16 wa Taiheiyo ni ari, atono 5 ga Taiseiyo to Indoyd
ni aru. Itiban hukai no wa Mariana-guntd no Higasi
ni atte, kore wo mituketa Amerika no Hune no Na ni
tinande Ner 0 no Hukami to nadukeru. Ima omona Kaigd
no Hukasa wo agete miruto, tugino yo de aru:

Hukasa (métoru)

Mariana-kaigd 9636(1)
Kermadec- ,, 9427
Tonga- ke 9184
Tuscarora-(Nippon-) ,, 8513
Ryakya- - ,, 7481

(') Tui konogoro Min danao no Tikaku de miidasareta Hukami
wa kore yori 144 m mo hukai to iu koto de aru.
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§ 4. Umi no Hukasa. Soko no Katati. 9

Konoyéna Hukami wa, taitei mina Umi kara takaku

tukideta Sima ya Kaigan ni tikai Tokoro ni aru. Tabun,

Kaigd wa, sore no Tikaku ni aru Sima ya Sanmyaku
no dekita tokini dekita mono de ard .to iu koto de aru.

Bank. Kaigd to hantaini, Umi no hirattai Soko kara
tokoro-dokoro takaku tukideta, Eigo de Bank to nadukeru
mono ga aru. Mottomo, Atama wa Kaimen niwa tassinai.
Dote no yoni hosonagai no mo areba, Dai no yoni hiroi
no mo ari, mata ensuikeini tukideta no mo aru. Bank
niwa, sore no Mawari no Keisya no itizirusiku kytina mono
ga aru. Rikuti no Yama dewa, tatoeba Huzisan no
Tyozyo ni tikai Tokoro demo 35-do gural ni suginai ga,
Bank niwa 80-do hodono 6kina Keisya wo sita no ga aru.

Bank wa Usio no Nagare wo samatagete, Umi no Midu
wo kakimazeru Sayd wo suru koto ga aru. Mata kono-
yona Asase niwa Gyorui ga atumaru node, Gyogyodsya
ni tottewa kiwamete taisetuna mono de aru.

Kaigan no Kinzyo. Kaigan kara Umi no Ho e
doiu Guai ni Hukasa ga masite yuku ka to iunto, madu
Hukasa 100 m kara 200 m gurai made wa Oyoso Rikuti
to onaziguraino Keisya wo site iru ga, 200 m gurai kara
Keisya ga ikuraka kytni nari(?), sore kara hukaku naru ni
turete, mata n

dandanni Kei- 8coo
6000
2 40004
kunaru. Kono 20004\

sya gasukuna-

Moyo wo si- 1) e S Umi
: 20004 . . ) r me,
mesu tameni 4ogoo Rikuti = .-
Du 5 wo ka- 60001 .
8000 e

kageru. Kore
wa. Rikuti to Du 5.

(') Heikin 4-do gurai.
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§ 5. Heikinno Kaimen.

nobeta tori,

Menseki wo simesita mono de aru.
Rikuti no Katati wa, Sokyokusen (hyperbola) no yoéna
Katati de aru ga, kore wa, Rikuti ga taezu Ame no Midu
‘ ni arawareru tameni konoyona Katati ni naru no de aru.

Umi to ni tuite, iroirono Takasa ya Hukasa no Tok-ro no

Kono Du ni arawasita-

Umi no Hukasa 200m made wa,.

Rikuti no Suso no yoOni natte ite, iroirono Ten kara,
Rikuti ni huzokusita mono to kanguctgl ho ga yoi
no mo kono Bubun de ari, mata
Rikuti kara nagare-komu mono no tamaru no mo o0yoso

Sakana

no oku iru

kore made de aru.

Umi no Midu no Hyomen wa Nami ya Usio no-

shelf to iu.

Kono Bubun wo Eigo de continental

§ 5. Heikinno Kaimen.

Mitihi nado no tameni taezu ugoite iru ga, kono Undoé wo

torinokereba, hitotuno namerakana

“m

-15

Tuki

Du 6.

Kaimen to minasu.

sita
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Men to naru. Kore ga

heikinno Kaimen (L.,.

mean sea-level) de aru.
[ma Kaimen wo, S6z0

no uede, Rikuti no Ho-

e hikinobasu, sunawati
karini Umi kara Riku-
ti e semai Mizo wo
hotte yuku to kan-
cgacte, sono Mizo no
nakani irikomu Umi
no Midu no Hyomen
wo, sono Basyo no

Kore wo Tikyt zentai ni hikiwata-

mono wo Geoid to

nadukeru.
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§ 5. Heikinno Kaimen. 11

wa, doko demo sono Tokoro no Dytryoku no Hoko, suna-
wati Entyokusen ni suityoku de aru. Geoid no Katati wa
hobo Daentai de, sore ni goku wadukana Takahiku ga aru
mono de aru.

Zissaino Kaimen wa itinen no uti demo, Kisetu ni
yotte, kanarina Henkwa ga aru. Tatoeba, Arabia no
A den no Kaimen wa, itinen no utini Du 6 no yona Kawari
g arn. A kara B made wa minami-nisino Kikoha
(monsoon) ga huki, B kara C no aida wa kita-higasino
Kikohtt no huku Ziko de

aru kara, kono Kaimen no

N s R

e JO[ Misaki no Kaimen
Henkwa wa, omoni Kaze

no tameni okoru koto ga
wakaru. Nippon no Rei
wo agereba, Omori Hakusi
ga sirabeta tokoro ni yoru-

to, Misaki (Sagami) no °f \

Kaimen no nendytno Hen-

\
kwa wa Du 7 (ueno Du) 5 S :

ot ol —
X} oW om o o VoYE wviovin X 1 X

no yo de aru. Daitai, kono-

hen no Kiatu no Henkwa  — - )
g : [ Yokosuka no Kiatu

(sitano Du) to yoku nite ]

irn ga, sikasi Kiatu no

Kawari bakari dewa Setu- |/ ‘
mei ga dekinai. Kore wa *° J !

e e : i ‘
syorai nao kenkyasubeki | \/ |
Mondai de aru. ¢ ‘

Maeni Kaidu no Koto
wo nobeta ga, Kaidu no O- Da 7.
mote ni sirusite aru Umi no Hukasa wa doko kara hakatta
mono ka to iuto, taiteiwa mina Haru to Aki no Higan no

Oosio (§ 24) no toki no heikinnp Kantyomen wo Hyozyun
3 Y YOZ)




§ 6. Saisuiki (Midukumikikai).

to site, kore kara no Hukasa wo simesita mono de aru.
Kokaisya no tameniwa, kore ga itiban Tugo ga yoi kara de
aru. Nippon, Igirisu, Doitu nado wa iduremo kono Siki de
aru. Huransu dewa koremadeno aidani itiban hikukatta
toki no Kaimen wo Moto to site aru. Amerika dewa sube-
teno Kantyo no toki no heikinno Kaimen wo Hyozyun to
site aru.  Mata Baltie-kai no yona Usio no Mitihi no
sukunai Tokoro dewa, heikinno Kaimen wo Hyozyun ni site
aru. Sorede, ippanno Kaidu ga simesite oru Kaimen wa,
onazi Kuni no Kaigan demo, Basyo ni yotte hukisokuna
Takahiku ga atte, Geoid no yona mono dewa nal.

§ 6. Saisuiki (Midukumikikai).

Umi no Midu no Seisitu wo kuwasiku siraberu tame-
niwa, iroirono Hukasa no Tokoro no Midu wo kumiagete
kuru koto ga hituyo de aru. Kore niwa tokubetuna
Kikai wo tukau. Ookuwa marui Tutu no Katati wo site
ite, sore no ue-sitano Huta wo hiraita mama de
turiorosi, art Hukasa ni todoita toki, Huta wo
kataku todite hikiageru Sikake ni natte iru.

Huta wo todiru niwa hutatorino Sikake
ea aru. Hitotu wa Nedibane-siki de (Du 8),
Huta H no ue ni Nedibane (propeller) N ga

atte, Kikai wo hikiage-hazimerato, kore ga
mawatte Huta wo osaetukeru yoni natte iru.

Mata hitotu wa Messenger-sii de, Huta
wo siydo to omou tokini, ue kara Harigane
wo  tutatte Omori wo otosuto xkore ga

1 Kikai ni todoite Kakegane wo hadusi, Huta
ﬁz{ ga todiru yoni natte iru; Messenger to iu no
wa kono otosite yaru Omori no koto de aru
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§ 6. Saisuiki (Midukumikikai). 13

Crins Tikagoro. wa taitei mina Messenger-

ra de siki wo tukau koto ni natte iru.

ki de Sononakade, ima itiban yoi to

katta natte iru Petterson no Saisuiki

sube- (Du 9) wa, tada Midu wo totte kuru

un to bakari de naku, hukai Soko kara

hi no Kaimen made hikiagete kuru aida-

11 site ni, Entd & no naka no Midu no

b Ondo ga kawaranai yoni, Netu wo

kuna tosi-nikui = Mono de nandydnimo |
kakonde aru.  Huta H mo 4-dytni @

natte iru. Sosite, Huta ni sasikonde

aru Kandankei K de, suguni Ondo

S

wo yomu yoni site aru(?).

="

ame- Saisuiki de kumiageta Midu wo, i v

agete suguni sono Ba de siraberu koto %

ctuna mo aru ga, mata sono Midu wo |

0 site Rikuti e motte kaette siraberu koto |

na de mo aru. Kono Baai niwa, Midu wo

ta. wo Jin ni tumete kuru no de aru ga,

° iru. korukuno Sen nado wa ikenai;

kake Midu ga dandan zyohatusuru kara

u 8), Hidya ga kawatte kuru. Mata,

N ga Garasu wa taitei sukosi Midu ni

e ga tokeru kara, seimituna Bunseki

} iru. nado wo suru Baai niwa, tokubetu-

Huta oY A T

lgane (*) Hukai Tokoro kara hikiagete kuru-

 ga to, Aturyoku ga heru tameni Midu ya Kikai

Huta no iroirono Bubun ga botyosite, S(illot:lxllelli

gl Sf11{r>si ()mk.) ga k;1,\V{}1"}1.]{a1'11, s_eimitulm
i\\\':anO]{H niwa, sore ni ozite IIOSL‘l (('.()Tl'(,‘t“

aru

tion) wo kuwaeneba naranai. Du 9.




14 § 7. XKaisui no Kwagaku-seibun.

ni Garasu no Syurui wo erande, narubeku Midu ni
tokenai mono wo motiineba naranai.

§ 7. Kaisui no Kwagaku-seibun.

Kaisui wa taezu Rikuti kara nagare-komu Midu de
oginawarete iru kara, Rikuti ni aru yona Bussitu wa
taitei mina Kaisui ni hukumarete i-séni omowareru ga,
konniti madeni Bunseki no Kekkwa de miidasarcta
Genso no Kazu wa wadukani 32 de aru. Sononakade
mottomo oOku hukumarete iru no wa Enso (Cl), Sytso
(Br), Natoriumu (Na), Kariumu (K), Magunesiumu (Mg
nado de aru. Akagane ya Nikkeru nado mo Umikusa
no naka ni aru. Kin, Gin nado mo sukosiwa aru; Umi
no Midu zentai ni hukumarete iru Gin no Ry6 wa 133-
oku-ton gurai aru to iu koto de aru. Radiumu mo
sukosi aru; 1 guramu no Kaisui ni tuki 0.25x107'* gr
guraino wadukana mono de aru. Ima Kaisui no omona
Seibun wo Hyo ni site miruto,

Na Cl 7.8 % K,S0, 2.5 %
Mg Cl 10.9 Ca CO, 0.35
Mg, SO, 4.7 Mg Br 0.22
Ca SO, 3.6 |

Mottomo, Kaisui wa kihakuna Yoéeki de aru kara,
sore no naka ni tokete iru Enrui no Bunsi wa, iwayuru
kairisite (E., dissociate) ite, kono Hy6 no yoéna Musubi-
awase ni natte iru no dewa nai. Bunseki wo suru nimo
Cl, Br, SO, nado wo sorezore teiryosuru no de aru.

Goku Rikuti ni tikai Tokoro wo nozoitewa, Kaisui
no Seibun wa, husigina hodo doko demo onazi de aru;
koi to usui no Tigai wa aru ga, hukumarete iru Enrui
no tagaino Wariai wa Sekaidyd itteisite iru to ittemo
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§ 7. Kaisui no Kwagaku-seibun. 15

yoi. Sorede, doredemo tada hitotuno Seibun, tatoeba
Enso no Bunryé wo hakareba, sonohokano Seibun no Ryd
mo wakari, sitagatte Enrui no soétaino Bunry6 ga wakari,
mata HidyG mo wakaru no de aru. Forchhammer
to in Hito no sadameta tokoro ni yoreba,

Enrui zentai no Bunryo 1.818
Enso no Bunryo i 4o

Kore wo Forchhammer no Enso-Keisu to nadukern.
Denmaruku no Knudsen wa, kore wo iss6 kuwasiku
sirabeta Kekkwa, sukosi tigatta Siki wo ataete iru :
Enrui zentai no Ryo(1) =0.0304-1.805 X (Enso no Bunryod).
Sunawati, kono Siki dewa, Kaisui no Seibun ga kana-
razusimo itteisite inai koto ni naru; kore nareba Rikuti
ni tikai Tokoro no Midu nimo hobo atehamaru to iu koto
de aru. Mottomo, kono Siki no arawasu Bunryd wa,
Kaisui no naka no Ytkibutu wo mina yaite simai, mata
Sytso wo Enso de okikae, Tansan-kwagdbutu wo San-
kwabutu ni kaeta ato no Bunryd de aru.

Kaisui wo Kawa no Midu to kurabete miruto,

Tansan-enrui  Rytsan-enrui  Enkwabutu

Kawa 80 % 13 % T 56
Uml 02 4 10 1) 89 9

Naze Umi no Midu ni Tansan-kwagdbutu ga wariaini
sukunai ka to iuto, daiiti Tansan-enrui wa Globigerina,
Sango, Kai nado no yona Dobutu no tameni syohisare,
mata, Kaisui no Tansan-enrui wo tokasu. Wariai ga
gwanrai sukunakute, sudeni Howa no Zyotai ni natte
iru ga, Enkwabutu sunawati Sio wa kore wo syohisurn
mono mo naku, mata Midu ni toke-uru Wariai ga oi
kara de aru.

() XKaisui 1 kg ni hukumareta guramu no Kazu.
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16 § 7. Kaisui no Kwagaku-seibun.

Kaisui ni hukumarete iru Sio no Bunryoé kara Umi
no Nenrei, sunawati Umi ga hazimete dekita Toki kara
konniti made doredakeno Nenst wo heta ka to in koto
wo keisansuru koto ga dekiru. Ima, itinen no aidani
Umi ni sosogu Kawamidu no Ryé6 wa, Umi no zentaino
Midu no TSiElTo" gurai de aru. Ima, 1kg no Kaisui niwa
31.02 gr, mata 1 kg no Kawamidu niwa 0,0087 gr guraino
Enrui wo hukunde iru to site kandyosuruto, mainen Kawa
kara Umi ni nagare-komu Enrui no Ry6 wa, Umi no Enrui
no Soryd no WT%\‘TGU' to naru. Sorede, mosi, zutto mukasi
kara ima made onazi Wariai de, Kawa kara Umi e, Sio wo
nagasi-konda mono to .sureba, Umi no Nenrei wa
161 138 000 nen to naru Wake de aru. Sikasi, kore wa
tada, hitotuno omosiroi Keisan da to iu dake de, goku
oyosono Nenst wo ataeru ni suginai koto wa motiron
de aru.

Kitai., Tugini, Kaisui ni hukumarete iru iroirona
Kitai ni tuite noberu. Kaisui ni hukumarete iru Kitai
no Seisitu ya, sore no Bunry6 wa, Umi no Seibutu no Sei-
kwatu ni kwankeisuru kara, Gyogyosya ni tottewa kore
no Kenkyd ga nakanaka taisetu de aru. Mata, Kaisui
no Kitai wo siraberuto, sono Midu ga doko kara naga-
rete kita ka to iu koto ga wakaru Baai mo sukunaku nai.

Umi no Hybdmen wa itudemo Kiuki ni hurete iru
kara, Sanso to Tisso wa dokodemo hukumarete iru.
Sikasi, kono hutatuno Kitai wa Midu ni tokeru Wariai
ga tigau.t Tma, Kioki ga, huttino Baai no yoni, Sanso
21, Tisso 79 no Wariai de, 1-kiatu no Aturyoku de
Midu no Hyomen ni hurete iru tokini, toke-uru dake tokete
simatta notini, doredakeno Kitai ga 1 rittoru no Midu no
naka ni hukumareru ka to iuto, sono toketa Kitai wo
toridasite ‘hutatabi Gasutai to site, Ondo 0°C., Kiatu
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§ 7. Kaisui no Kwagaku-seibun. 17

760 mm no HyoOzyun-zyotai ni sureba, sore no Taiseki
(cem) wa tugino Hyo no tori de aru:

Sanso Tisso

bJ 0200 . | /20 oot 85 2f5p

‘ O 0/(!0 i 2( “,"(\0 35 0/00

10 802 | 710 6.40 14.97 13.27 | 12.00

20 6.57 ‘ 5.88 5.35 h 12.54 11.32 10.40

0°C| 1029 | 9.01 803 | 1856 | 16.18 ’14440
;

Tadasi, s wa Midu ni tokete iru Enrni no Wariai (Sen-
bunritu), ¢ wa Midu no Ondo de aru.

Kono Hyo6 de mireba, Midu ga awaku mata tume-
tai hodo, Tisso ni kurabete wariaini yokeini Sanso wo
tokasu koto ga wakaru. Tumetai Kanryt ni Sakana
ga takusanni iru no wa kore demo setumeisuru koto ga
dekiru. Zissaino Kaisui niwa, Sanso mo Tisso mo 0yo0so
sorezoreno Ondo to Enbun ni s6tosite howasite iru. Mot-
tomo, Ondo no kawaru tameni sukosi dutuno Sa ga ari,
mata Bakuteria no tameni Tisse, ga yokeini aru koto
nado mo aru.

Tugini Zansan-gasu bakari ga 1-kiatu no Aturyoku wo
ukete Midu ni sessite iru tokini, 1 rittora no Midu ni
toke-uru Bunryd wo, mae to onazika, Hyozyun-ondo oyobi
-kiatu ni okeru Taiseki no rittorn de arawasuto, sitano
Hyd no yoni naru. Kore wo maeno Sanso ya Tisso no

I\’ 1‘ Baai ni kurabete miru-
N8 | 00/ 35,199/ : e Sk
i g *loo >19%00 to, 1t aini tokeru Wariai
o o LS ga 01 koto ga wakaru.
Lo am 1.41 s g
1530 % 1.19 0.99 Sikasi, zissaino Kuki
5 3O « 1
L 956 0.73 dewa, hukumarete iru

Tansan-gasu no Bunryd ga hizyoni sukunakute, sore
no Aturyoku ga 0.0003-kiatu gurai de aru kara, tokeru




18 § 8. Kaisui no Hidyu.

dake toketemo waduka de aru. Tatoeba, 3.8” C. no Kai-
sui de 0.366 cem, Mekata ni site 0.72 gr gurai de aru.

Umi ni sunde iru kenbikyotekino Seibutu ni, Tan
san-sekkai de dekita Kara wo motte iru no ga aru;
kore ga sinde, sono Kara ga Umi no Soko ni sidunde
Doro no atui S6 wo tukutte iru no ga aru. Sikasi,
goku hukai Tokoro niwa kore ga nai. Kore wa, kono
Kara ga hukai Tokoro made sidumu aidani Midu ni
hukunda Tansan-gasu no tameni tokasareru tame de aru.

Kokkai (Black Sea) dewas; Hyomen no Midu wa,
inbun ga sukunai node, Huyu Hyomen ga tumetaku
nattemo Soko made sidumu koto ga dekinai. Soreyue,
Soko no Midu wa Hyomen no to irikawaru koto ga
dekinai.  Nominarazu, Kokkai no Iriguti niwa asai
Bosporus no Kaikyo ga Sikii no yoni natte, sotono
Umi to no Sakai wo sikitte iru node, Kokkai no Soko
no Midu wa Soko ni tamatta mamade irikawaranai.
Sonotameni Rytkwasuiso (H,S) ga takusanni hukumarete

ite, Uo nado wa sumu koto ga dekinai.

8. Kaisui no Hidyi.

Caisui no Hidyt wo hakaru Hoho wo okiku wakete
miruto 4-tori aru:

a. Ukibakari ya Hidyabin wo tukau.

b. Hikari no Kusseturitu wo hakaru.

¢ Denki no Teikdé wo hakaru.

d. Bunseki de Kwacaku-seibun wo sadameru.

(@) Ukibakari wa Toriatukai ga benri de, suguni
Hidyt ga yomeru yoni natte ira ga, sonokawari Midu

no Hyomen-tyoryoku no Eikyd ga iroiro kawaru tameni,

amari seimituna Mokuteki niwa motiira koto ga dekinai.




§ 8. Kaisui no Hidyu. 19

AL- Kono Hyomen-tyoryoku no Eikyd wo nakusuru tameni,
L. Uki wo zentai Midu no naka ni ireru voni sita mono
1 mo aru ga, amari- benri dewa nai. Mata, M ohr no
u ; Hakari  wo motiiru koto mo aru. Itiban seimituna no
de wa Hidyibin de hakarn no de, kore nareba Hidyt no
Si, Mi-ayamari ga =£0.00002 gurai ni naru.

no (b) Kaisui no Hikari no Kusseturitu, wa Enbun ni yot-
ni te tigau kara, Kusseturitu wo hakareba Enbun ga wakari,
u. sitagatte Hidyd mo wakaru; sikasi, Ondo no Eikyo ga
Va, nakanaka oOkii kara, Ondo wo goku seimituni hakaru
ku koto ga hituyo de aru (§ 9 A). Kaisui no Kusseturitu
1€, wo hakaru Kikai niwa, Pulfrich, Tornoe, Lowe (1)
ga nado no ga aru.

3a] (¢) Kore mo (b) to onaziku kansetuno Hoho de, En-
no bun no 0i hodo Denki-teikd no heru koto wo riyosita
ko mono de aru ga, amari benri de naku, seimitu demo nai
ai. kara, zissainiwa hotondo motiirarenai.

te (d) Kaisui ni hukumarete iru Enso no Bunryé wo

teiryosureba, zentaino Enrui no Ryo ga wakari, sitagatte,
sore no Hidyt mo wakaru. Enso no Teiryd wo suru
niwa, Kaisui ni, art kimatta Kosa no Syodsangin-yoeki
wo kuwaete Enkwagin no Tinden wo saseru. Enso ga
te tindensuru dake site simatta Toki wo siru tameni, araka-
zime Kurdmusan-kari wo kuwaete oku; Tinden ga owa-
reba Eki ga akaku naru node suguni wakaru. Konniti,
Yoroppa no Kuniguni ga rengésite yatte irn Kokusai-
Kaiyo-Kenkyukwai dewa, mina kono iwayuru Zitration
no HOho wo motiite iru. Sosite, Kopenhagen ni aru
ni Honbu de, Hyozyun to narubeki Kaisui wo takusanni
du

11,

() Lowe no wa, Kusseturitu no Tigai kara okoru Hikari no
AL * Kansyo wo tukatta atarasii Kikai de aru
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20 § 8. Kaisui no Hidyf.

totte, seimituna Bunseki wo si, kore wo Kuniguni ni
bunpaisite, Kekkwa ga tagaini kuitigawanai yoni site iru.
Maeni tabitabi nobeta yoni, Kaisui no Enbun to
Hidyd no aidaniwa kimatta Kwankei ga aru ga, kono
Kwankei ni tuitewa iroirono Hito no Kenkyt no Kekkwa
ga aru. Sonoutide itiban tadasii to natte iru no wa
Knudsen no de, 0°C. ni okeru Hidyad to Enso no
Bunryd to no Kwankei wo simesita mono de aru.
6,=—0.069 +1.4708 C1-0.00157 (7*40.0000398 CP.
Tadasi, o wa 0°C. no toki no Hidya 82 (*) kara 1
wo hiite, kore ni 1000 wo kaketa Kazu, sunawati,
g,=1000(8,—1) ;
mata, Cl wa 1 kg no Kaissi ni hukumareta Enso wo
guramu de arawasita Kazu de aru.

Tugini, iroirono Kosa no Kaisui no Hidyd ga Ondo
ni yotte kawaru Moyd wa, yahari Knudsen ga kuwa-
siku kenkytsita Kekkwa, tugino Siki de arawasarete iru :

g, =1000(S; —1) ()
=23, +(0,+0.13241) [1— 4, + B, (s,—0.1324)].
Tadasi, 2: wa ¢°C. ni okeru Zyoryasui no Hidya de
v (t=3.981 ' {+28B
THr BOBBT0 | < ¢167.26 "
A, =1(4.7867 —0.098185¢ + 0.0010843¢*) x 18~
B, =1(18.030 — 0.8164¢ 4+ 0.01667 ¢*) x 10~C.

Kono Siki kara keisansita Hidyt wa, Syostten ika
5-keta madewa tadasii kara, Kaiyogaku no iroirono Moku-
teki niwa zyGbun de aru. Kono Siki wo Moto ni site,
iroirono Ondo ni okeru, iroirono Enbun no Kaisui no

(*) S} wa ¢ C.no Kaisui wo 4°C.no Zyorytsui ni kurabeta
Hidy.
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Hidyt no Hyo wo tukuareba, kattena Ondo de hakatta
Hidyt kara sono Midu no Enbun mo sirare, mata tigatta
Ondo ni okeru Hidyd wo onazi Ondo no mono ni kwan-
sansuru koto mo dekiru.

Zyoryasui wa 4°C. no tokini Hidyd ga mottomo
okii ga, Kaisui no Saidai-mitudo ni so6téosuru Ondo wa,
sono Enbun ni yotte sorezore tigau. Tatoeba, tugino
Hy6 no yona Yosu de aru:

Olon | Saidai-mitudo wo
Enbun 1 simesu Ondo °C. a
0 ‘ 3.95 0.00
5 | 2.93 4.15
10 | 1.86 8.18
15 ' 0.77 12.13
20 —0.31 16.07
25 - —1.40 20.10
30 —2.47 24.15
39 —3.52 28.22

§ 9. Kaisui no, Hikari ni kwansuru Seisitu,

A. Kusseturitu.

Kaisui no Kusseturitu wa Ondo ga agaru hodo tii-
saku, Enbun no masu hodo okiku naru. Ima, tatoeba
37% no Kaisui no, Natoriumu ga dasu kiiroi Hikari ni
taisuru  Kusseturitn wa, Ondo 10° de 1.34092, 20° de
1.34011 de aru. Mamidu no 20° ni okeru onazi Hikari
no Kusseturitu wa 1.33305 de aru. Sorede, Kusseturitu
wo hakatte Enbun wo kimeru niwa, Ondo wo kanari
seimituni hakaraneba naranai koto~ga wakaru. Kono
Ten ni tytisite hakareba, Enbun wo 0.1% madewa sei-
kakuni hakarun koto ga dekiru. Ukibakari nado wa,




f
\

)

- § 9. Kaisui no, Hikari ni kwansuru Seisitu. %

yurete iru Hune no ue de tukau koto ga dekinai ga, Kusse-
turitu wo hakara koto wa Hune ga ugoitemo Sasitukae
ga nal.

B. Toémei-no-do.

Kaisui no 70mei-no-do wo hakaru niwa, tirei, siroku
nutta Ita no yona Mono wo sidumete, sore ga mienaku
naru Hukasa wo hakaru. Nettai-tiho no Rikuti ni tikai
Umi de hakatta Kekkwa ni yoruto, taitei 20 m gurai
made mieru; Baai ni yottewa 45 m made mieta. Taisei-
y6 no Mannaka ni aru yimeina Sargasso-kai dewa
66.5m no Soko ni aru siroi Ami ga yoku mieta s6 de aru.

Sikasi, kono Ho6ho6 wa amari kwanzenna mono de
nai kara, iroiro kore ni kawarubeki Hoho ga kuhisareta.
Spindler oyobi Wrangell wa, Yoru Kokkai (Black
Sea) de 8-syokkono Denkitdé wo sidume, kore ga mienaku
naru Hukasa wo hakatta ga, amari tasikana Kekkwa
wa erarenakatta,. Mata H. Fol oyobi E. Sarasin
wa, Itaria no Kaigan de Syasin no Taneita wo Soko ni
sidume, kore ga Hikari ni kanzurn Hukasa wo hakatta
ga, 400 m guraino Hukasa madewa kanarini kanzita.
Sonogo iroirono Hito ga kono Hoho wo kairyosite, ticatta
Basyo de sikensita Kekkwa demo, taitei 400 kara 500 m
gurai ga Sakai de aru. Tikagoro Helland-Hansen ga
Noruwé no Umi de goku Kanzi no yoi Taneita wo tukatte
sikensita tokiniwa, 1000 m no Hukasa demo mada kan-
zita, sikasi 1700 m no Hukasa dewa 2 zikan oitemo
sukosimo kanzinakatta.

Paul Regnard wa Genso Sereniumu (Se) ga Hikari
ni yotte Denki-teikd wo kaeru koto wo riyésite, iroirono
Hukasa ni okeru Hikari no Tuyosa wo hakatta ga,
Monaco no Kaigan dewa, 1 m no Hukasa de Hyomen
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no § ni nari, 44 m de % ni naru to in Wariai de atta.
Regnard wa mata iroirono Hukasa de, 1 niti no utini
Hikari no hairu Zikan wo hakatta ga, 30 m no Hukasa
dewa 5 zikan guraino aida akarui ga, 40 m no Tokoro
dewa wadukani 3 zikan gurai sika Akari ga konai
s0 de aru.

Korerano Zikken wa, iduremo goku zattosita mono
de, kuwasiku siraberu tameniwa dositeme Hikari wo
bansekisite iroirono Iro no Hikari ga Kaisui no tameni
kyusyisareru Do wo hakaraneba naranai. Kore ni tui-
tewa, notini Kaisui no Iro no Koto wo noberu toki
sarani kuwasiku noberu koto ni sura.

Zikken no Kekkwa ni yoruto, Kaisdi no Témei-no-do
wa Ondo ni yotte amari kawaranai; Enbun ga tigattemo
amari itizirusii Tigai wa nai. Sikasi, Enbun ga 01
Tokoro dewa Midu wo nigoraseru yona tiisana Tinden-
butu ga hayaku tindensuru tameni, tdrei Sio no koi
Tokoro wa Témei-no-do ga okii. Mata, Huyua-seibutu
ga 01 tokiwa, Tomei-no-do ga heru to in Setu mo aru

oa, kore wa mada tasika de nai.

C. Kaisui no Iro.

Tugini, Kaisui no Iro ni tuite noberu. Kaigan
nado kara mita Umi no Hyomen no Iro wa Kaisui no
Iro dewa nai. Kore wa, Sora no Iro ni yori, mata Nami
10 Moyo ni yotte itizirusiku tigan. Kaisui ni koyuna
Iro wo miru niwa, Kuda no yona mono wo Midu no
naka ni sasikomi, hoka kara kuru Hikari wo huseide
mineba naranail.

Kaisui no koytno Iro ga Toki to Basyo to ni yotte
tigan Moyd wo kuwasiku siraberu tameniwa, dositemo
nanika kimatta iroirono Iro no Mihon wo kosiraete oite,
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kore to Kaisui no Iro to wo kurabe, ato kara doiu Iro
de atta to in koto ga wakaru yoni sinakereba naranai.

Konniti itiban hiroku motiirarete ira Iro no Mihon
wa, Forel to iu nadakai miduumi-senmonno Gakusya
ga kosirae-hazimeta mono de aru. Kore wa Ao kara
Midori, Kiiro to dandanni tigatta iroirono Ekitai wo gara-
suno Kuda ni hazikometa mono ni suginai. Kore ni
tukau Ekitai no Tyogd wa tugino tori de aru. Madu,
1g no Ryasandd wo 9g no Anmonia to issyoni 190 g
no Midu ni tokasu ; kore wo karini A-Eki to nadukeru.
Tugini, 1g no tytseino Kuréomusan-kari wo 199 g no
Midu ni tokasu; kore wo B-Eki to nadukeru. Ima A-
Eki to B-Eki to wo iroirono Wariai de mazeruto, Ao kara
Midori, Kiiro to dandan tigatta Iro ga dekiru. A-Eki
wo 0 Go to naduke, A 99 B 1 no Wariai no mono wo
1Go, A98 B2 no wo 2 Go to iu Zyunzyo ni Bangd wo
tukeru. 2 Go6 no Iro ga oyoso Supekutoru no Fraunhofer-
sen no F, 20 g6 ga K ni nita Iro de aru.

Kono Iro no Mihon ni Bangd wo tuketa mono wo
Forel no Bangd to nadukeru. Sikasi, zissaino Umi
no Iro niwa, dositemo For el no Mihon ni nai yona Iro
ga aru node, kore ni Rytsan-kobaruto wo kuwaete siken-
sita Hito mo aru. Mata, Irogarasu wo kumiawasete, Iro
no Mihon wo tukutta Hito mo aru ga, yahari Forel no
ga itiban keibenna node ippanni motiirarete iru.

[ttai, Hikari ga Kaisui no naka wo téru tokiniwa,
Kaisui ni kytsytsarete dandan yowaku naru; kono
Kyasya no Wariai wa Hikari no Iro ni yotte tigau.

Iroirono Hikari no utide, Aka no Hikari ga wariaini
itiban oku kytsytsare, tuginiwa Kaba, tuginiwa Ki ga,
kytsytsareru. Sorede, siroi Nikko ga Kaisui no naka
ni haitte yuku tokiwa, dandanni Supekutoru no akai




§ 9. Kaisui no, Hikari ni kwansura Seisitu. 20

héno Hikari ga wariaini sukunaku naru node, sidaini
Aomi no katta Iro ni natte kuru. Zissai, Umi no Soko
ni mogutte yukuto, dandanni aoi Hikari bakari ni natte,
akai mono wa makkuroku mieru s6 de aru.

Sate, Umi no Hyomen kara Soko wo nozoku tokini
mieru aoi IHikari wa doko kara kuru ka to iuto, kore
wa Hyomen kara irikomu Nikkoé ya, Sora no Hikari ga,
Midu no naka ni aru goku komakai Mono, tatoeba Huyu-
seibutu ya, Doro no Kona no ydéna mono kara hansya-
sarete, hutatabi Midu no Hyomen ni okuri-kaesareru no
de aru. Mosi Midu no nakani, nani mo Hikari wo
okuri-kaesu Mono ga nakereba, goku hukai Midu wa, ue
kara mireba, makkuroku mieru Wake de aru. Mosi,
Midu ga nigotte ite, Hikari wo hansyasuru Bibunsi ga
oku areba, ue kara hairu Hikari wa omoni asai Tokoro
kara hansyasarete dete kuru kara, sore no Iro wa asal
Midu wo totta ato no Iro, sunawati midorigakatta Iro
ni naru. Kore ni hansite, Midu ga goku sunde ite,
Hikari wo saegiri mata hansyasuru Mono ga sukunai
tokiwa, ue kara hairu Hikari wa daibubun hukai Tokoro
made haitte dandan kyasyasare, nokoru Bubun ga han-
syasarete kuru ; sitagatte, sono Hikari wa Aka, Ki, Midori
wo usinatte, Ao ga omoni natte iru no de aru.

Kono Setumei ga tadasii to sureba, Umi no Iro to
Toéomei-no-do to no aidaniwa hanaregatai Kwankei ga
aru Wake de aru. Zissai, korerano hutatu wo kurabete
miruto, Tomei-no-do no sukunai hodo, Iro ga midori-
gakatte iru. Art Hito no kwansokusita Kekkwa ni
yoruto, Midu no naka ni ireta siroi Ita no mieru Hukasa
to Iro to no Kwankei wa tugino yo de atta :
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Kaisui no, hokano iroirona buturitekino Seisitu.

Forel no Mihon no |Ita no mieru Hukasa
Iro S 7 s
Bang6 (heikin)
‘ )
1
Ao 0 kara 2 1 26.7
3 r ,
» D eeD \ 23.2
|
- - -~ ' "
Midori-gakatta Ao Hit iy ‘ 16.2
|
Midori [ QG araoh) [ 155

Témei-no-do no mottomo oOkii no de nadakai Sar -
gasso-kal wa, zissai hizyoni koi Aoiro wo site iru.
Kono Umi dewa, hoka ni kurabete Huyutseibutu ga hi-
zyoni sukunai 86 de aru. Kurosio no Iro ya Tomei-
no-do wa, mada kenkytsarete inai kara wakaranai ga,
osoraku Midu no itizirusiku tomeina tameni kuroi no de
ar6 to omowareru. Hokuhyoyd kara Minami ni nagare-
dete kuru tumetai Kairytt no Midu wa, tarei takusanni
Keisé (Z., diatom) wo hukunde iru node, tokubetuna
oriibu-gakatta Midoriiro wo site iru s6 de aru. Mata,
Huytiseibutu ga hizyoni takusanni naruto, sore no Iro no
tameni tokubetuna kawatta Iro wo simesu koto ga aru.
Tatoeba, Calanus finmarchicus to iu komakai Seibutu no
tameni Umi ga akaku naru koto ga aru. Wagakuni no
Engan de Akasio to iu mo mo, yahari Huylseibutu no
tame da to iu koto de aru.

§ 10. Kaisui no, hokano iroirona
buturitekino Seisitu.

Hyozyunno Aturyoku ni okeru, Kaisui no Hydten to
Huttoten wa tugino Hyd ni simesu tori de aru :
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Enbun % Hyoten(°C) Huttoten(°C)
0 0 100.00
5 —0.27 100.08
10 —0.53 100.16
5y —0.80 100.23
20 —1.07 100.31
29 —1.35 100.39
30 —1.63 100.47
35 —1.91 100.56

Kore wo § 8 no Hyo to kurabete miruto, 25% izyono
Kaisni wa Saidai-mitudo ni sotosuru yorimo takai
Ondo de koéri-hazimeru koto ga wakaru. Sore ni kaka-
warazu, Hyo ni Saidai-mitudo no Ondo ga kaite aru no
wa, Kwaytkai(!) no Arisama ni aru Ekitai ni taisuru no
de aru.

Kaisui no Zyohatu wa, yahari Kiki no Aturyoku,
Ondo, Situdo oyobi Kaze no Sokudo ni yoru ga, mata
Kaisui no Enbun ni yottemo tigau. Seto-naikai no
Engan no A dino de kwansokusita Kekkwa wo, Okada
Hakusi no sirabeta tokoro ni yoruto, itinen no aidani
zyohatusurn Kaisui to Tansui to no Wariai wa 95 to
100 no Wariai ni naru. Mata, Adria-kai no Triest
de sirabeta no dewa 81 to 100 no Wariai de atta.

Kaisui no Hinetu wa Tansui no sore yori sukosi
sukunakute 0.93 gurai de aru.

Kaisui no Netu-dendoritu ni tuitewa amari kuwasii
Kenkyt wa nai ga, Mamidu to amari tigawanal.

Kaisui no Hyomen-tyoryoku wa, onazi Ondo dewa
Mamidu yori sukosi 6kii. Sore no Ookisa 7' wa tugino
Siki de oyoso ataerareru :

() Hyodten ybri sita de Ekitai no mama de iru koto.
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P—77.09—0.1788 ¢ +0.02213 s 38in
cm

Tadasi, ¢ wa Ondo, s wa % de arawasita Enbun de
aru.

Kaisui no Nebasa (Naibu-masatu) wa Ondo ga
takai hodo sukunaku, Enbun no 0i hodo okiku naru.
Ima, 0° ni okeru Zyorytsui no Nebasa wo 100 to sureba,
Ondo to Enbun no Eikydé wa tugino Hyo de oyoso siru

T ‘ ] koto ga dekiru. Nebasa
bun| 0% 20% | 35% |wa mata Aturyoku ni-
Ondo ‘ I ’

0° 1000 | 1032 | 105.2 sui ni tuitewa mada

[ fE __{mo kwankeisuru ga, Kai-
i
3 | oy A »
15° 632 | 66.2 ; 68.2

30° 44.9 470 489 |yoku Kenkyt ga dekite

inai. Kaisui no Nebasa
wa, Umi ni takusan oru Huyddobutu no Und6é nimo
kwankeisi, mata komakai Doro ya Suna nado ga, Soko
ni sidunde yuku Hayasa nimo kwankeisuru kara, ken-
kytGsuru Neuti no aru Mondai de aru.

Kaisui ga Aturyoku no tameni ositidimerareru Doai,
sunawati Ositidime-yasusa (F., compressibility) mo mada
yoku wakatte inai, Mamidu ni tuitewa, Amagat no
KenkytG ni yoreba, Ondo 0°C., Aturyoku 0—20-kiata no
aida dewa, 1l-kiatu masu gotoni, motono Taiseki -no
525 X 107" dake genzuru to iu koto ni natte iru. 35% no

3aai no 929% gural de aru.

Kaisui dewa hobo Tansui no 1
Idure ni sitemo, tatoeba Mariana-kaigd no yona Hukami no
Soko dewa, Midu no Taiseki wa ulnf gurai tidimatte iru
Wake de aru. Aru Hito no Keisan ni yoreba, ima
mosi Kaisui no Aturyoku ga, Hyomen kara Soko made
mina 1-kiatu ni natta to sureba, Kaisui wa botyosite,
Umi no HyOmen zentai ga 30m hodo takaku naru Wake

da to iu koto de aru.



§ 1l. Kaisui no Enbun no Bunpu.

Madu Umi no Hyémen ni okerw FEmbun no Bunpu wo
noberu.

Rikuti ni tikai Umi no Hyomen no Midn wa Kawa
kara nagarekomu Mamidu no tameni ippanni Enbun ga
sukunai ; tatoeba, Baltic-kai no yona Rikuti ni kakoma-
reta Tokoro dewa 7.8% gurai de aru(!). Mata, Hokkyoku
ya Nankyoku ni tikai, Kori ga tokeru Tokoro demo
Enbun ga sukunai; tatoeba, Hokuhyoyd dewa - heikin
25% de aru. Mata, SekaidyG de mottomo Enbun no
01 Tokoro wa Kokai (Red Sea) no itiban Oku ni aru
Wan de, 40 kara 40.6% gurai aru.

Korera wa mina kyokutanna Rei de aru ga, Ooumi
(Taiyo) no naka dewa heikin 35 % de aru. Taiseiyo wa,
Taiheiyoé ya Indoyd ni kurabete sukosi Enbun ga 6i.

\ 97@ I
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Ima Ooumi ni okeru Enbun no Bunpu wo miruto
(Du 10), sizenni itteino Kisoku ga aru. Taiseiyd demo

() Amazon-gawa no Midu wa Kawaguti kara 150 km no Oki

mademo Hydmen no Enbun wo sukunaku site iru.
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Taiheiyo demo, Tairiku kara hanareru hodo Enbun ga
masu. Mata Sekido no atari dewa Enbun ga sukosi
sukunakute, kita to minamino Kwaikisen no atari ni
mottomo Enbun no 61 Tokoro ga aru. Kore wa doiu
Wake de ardo ka ? Kono, Enbun no mottomo 6i Tokoro
wa Kaki no Ondo ga takai nominarazu, iwayuru Boeki-
hi ga nendy huite ira node, Zyohatu ga mottomo
sakan de, taezu Hyomen no Midu no Enbun wo masu
yona Sayo wo site iru. Kore ni hansite, Sekidd no
atari dewa, Ondo wa takai ga, Kaze ga sukunakute Ame
ga Oku, sorede Enbun ga sukunai no de aru.
Ooumi no
, Hyomen wo, Ido
7 S : ‘ 5-do dutu no
o BN AN Haba no Obi ni
|

wakete, onono-

17 - : :
| /&” I ' no Obi no naka
B

1 5 no heikinno En-
30-4
A e e S 8 ] bun wo motome,
e e s kore wo Du ni

Du. 11 arawasuto, Du

11 no yoni naru. Sekidd no Tikaku dewa, Kwaikisen no
Kinpen yorimo Enbun ga sukunai koto ya, Taiseiyd no
Enbun ga Taiheiyo yori oi koto nado ga yoku wakaru.

Tugini, Umi no naka no Enbun no Bunpu wa do ka
to iuto, hukai Tokoro no Midu wo totte siraberu koto
wa kantanni dekinai node, imamade kore wo sokuteisita
Kekkwa ga takusan nai kara, tasikana Koto wa waka-
ranai ga, madu heikin 34.7 % gurai da to iu koto de

g

aru ; sunawati, Hyomen no Heikin to amari tigawanai

no de arun. Hokuohyoyo dewa, Hyomen no Enbun wa
v v ’ v

R 0/

wadukani 25 % de aru ga, Soko made no Heikin wa
o b
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34.8 9% de aru; sunawati, Enbun no sukunai no wa Iyo-
men ni tikai wadukana Bubun dake de aru. Kawa no
Kuti ni tikai Tokoro demo, Soko no ho no Enbun wa
taitel hoka to kawaranai no de aru. Hukai Umi no
naka no Enbun wo mottomo kuwasiku sirabete aru no
wa, Noruwé to Greenland no aida de aru. Enbun
nominarazu, Midu no Ondo mo kuwasiku sirabeta tameni,
Taiseiyd kara kuru Wanrya (Gulf Stream) no naca-
rern Moyo ga yoku wakaru yoni natta.

12. Ondo no Bunpu.
A. Kaisui ni hairu Netu.

Umi no Midu wa, Soko no Dimen karamo taezu
Netu wo uketotte irn Wake de aru. Kono Netu no
Ryd wa, Tikyt no naka no Ondo no Bunpu kara oyoso
kandyosuru koto ga dekiru ga, kore wa kiwamete wadu-
kana mono de aru. Goku hukai Umi no Soko ga, sukosi
ueno Bubun yorimo, kaette atatakai yona Tokoro mo aru
ga, zissal Dimen kara kuru Netu no tame de aru ka do
ka utagawasii. Umi no Midu ga uketorn Netu no Dai-
bubun wa, yahari Hi kara kuru mono de aru.

Tikyt no Hun’iki no itiban Sotogawa de, Hi no Hikari
ni suityokuna 1 heihé-cm no Menseki ga 1-pun no aidani
ukeru Netu wa 2.2 gram-calorie de aru. Ima, Tikyt no
Hyomen wa ‘itumo hanbun dake Taiyo no Kosen ni
terasarete ori, mata ippanni nanameni Kosen wo uketoru.
Kono Koto wo Kandyo ni irete itiniti no aidani heikinsite
miruto, Sekiddo no Tokoro demo, kore no & gurai ni naru.
Koredake no utide, daibubun wa Kuki ni kyusytsare,
matawa Kumo ni hansyasare, Dimen made todoku no

wa 2-wari ka 3-wari gurai de aru. Sikasi, konohokan
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Sora kara tirasarete kuru Hukusya-netu ga, motono Bun-
ryd no 2-wari gurai aru. Sorede, Sekidd no hen de Umi
no Hyomen 1cm® (heihd-cm) ga 1 nen no aidani wketoru
Neturyd wa oyoso 159 000 gr-calorie de aru.

Kono Netu wa Umi no Midu wo zyohatusuru to
atatameru to ni tukawarern. Sekidd no hen no Zyoéhatu
no Wariai wa 1cm’ ni tuite, 1 nen no aidani 250 cem to
mitumoreba, kore ni yosuru Netu wa 145 000 gr-cal. de
aru kara, sasibiki 14 000 gr-cal. no Netu ga Kaisui wo
atatameru tameni tukawareru mono to omowareru.

Kaisui wa Hukusya-netu wo yoku kyusytsuru kara,
Hyomen kara irikomu Netu no omona Bubun wa Hydmen
ni tikai Tokoro de kytsytsareru ; sorc no Wariai wa 0.01
¢m no SO wo toruto ‘n(»:m' dake kytsytsare, 13 cm gurai
toruto mé hanbun ni natte simaun. Sorede, tyokusetuni
Hukusya-netu no tameni atatamerareru no wa Hyomen no
usui S0 ni kagirarete iru.

B. Netu no tutawaru koto.

Atatakai Hyomen kara Netu-dendd ni yotte Netu ga
tutawatte yuku no wa hizyoni noroi mono de aru. Sikasi,
konohokani mata Midu ga ue-sitani nagare-kawarn tameni
Hyomen no Netu ga sitano ho ni utusareru. Hyoémen
ga atatamerareruto, Mitudo ga tiisaku narn ga, kore to
dozini Zyohatu ga sakanni naru node Enbun ga masi,
sitagatte Mitudo ga masu yoni naru. Tirei, Zyohatu no
Eikyo no ho ga oOkii node, Hyémen no Midu ga omoku
nari, Soko no ho e sidumi, sitano Midu wa kore wo
oginau tameni nobotte kuru. Konotokini sidumu Bubun
to agaru Bubun to wa, tyodo Ito wo tareta yoni koma-
kani wakareru kara, ryoho ga hayaku tagaini maziriau
no de aru, Koiu ue-sitano Tairyt ga okonawarern no
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wa Hyomen kara 10-20 m guraino aida de atte, sore
yori hukakuwa todokanai. :

Tugini Ame no FEikyo wa do ka to iuto, kore wa,
tlrei Zyohatu no Eikyo to hantai de aru. Ame no
Midu wa ippanni Umi no Hyomen no Midu yorimo
tumetai ga, sonokawari Enbun ga nai kara, taiteino Baai
ni Kaisui yori karuku, sitagatte Soko ni sidumu yona
koto wa nai.

Nami ga hagesii tokiniwa, kore ga Kaisui wo kaki-
mazeru yona Sayd wo suru. Heizeiwa Ue to Soko to
itizirusii Ondo no Tigai no aru Tokoro demo, Arasi no
tameni Nami ga takaku, nagai Zikan areta atodewa, 30 m
guraino Hukasa no Umi ga Ue kara Soko made itiyona
Ondo ni natte simau koto ga aru.

Ue ni nobeta no wa mina Kaisui no Netu ga ue-sita-
ni irimaziru koto de atta ga, nao Kaisui ga suiheino Hoko
ni uturi-ugoku tameni, Netu ga to¢ Zokoro e hakobarete
yuku Baai mo aru; Kurosio ya Taiseiyo no Wanryu
(Gulf Stream) nado wa sore no itizirusii Rei de aru.

C. Hyomen no Ondo.

Umi no Hyomen no Midu no Ondo wo hakaru koto
wa tayasuku dekiru. Atarimaeno Kandankei no Tama
no mawarini Midu no tamaru Tokoro wo torituketa mono
wo, sibaraku Suimen ni hitasite oite, kore wo hikiagete
Ondo wo yomu koto mo aru ga, tareiwa, zukkuno
tiisana Oke de Hyomen no Midu wo kumiagete sore no
Ondo wo hakaru; tadasi, kono Oke ga Umi to onazi
Ondo ni naru tameni, sore wo sibaraku hitasite oku koto
ga hituyd de aru. Kono Kwansoku wa Hune ga susunde
iru toki demo dekiru kara, Ooumi wo kokaisuru okuno
Hune wa, kimatta Zikoku ni kore wo kwansokusite iru.
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Ondo no Bunpu.

Kono Kwansoku no Kekkwa wo takusanni atumete
miruto, Sekai no Umi no Hyomen-ondo no Bunpu ga wa-
karu. Kisetu ni yotte tigau

oa, nendytno Heikin wo totte miruto, oyoso Du 12 no yona

Hyomen-ondo wa motoyori
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Du 12,

mono de aru. Itiban Ondo no takai Tokoro wa Kokai
(Red Sea) do, 29° C. ni tikai ga, kono Du niwa ryakusite
aru. 28°C. no Toonsen wa, Indoyd kara Java,
kakete Taiheiy6 no Itibubun made hirogatte
nami-hankyt dewa Toéonsen

Boruneo
Mi-
ga oyoso heikosite Tozai ni

iru.
wasitte irn Kita-hankyt dewa amari kantan de nai.
Mottomo itizirusii Koto wa, Kurosio ya Wanryt no tameni
Toonsen ga kitano HO ni magatte irn koto de aru.
Ippanni, Nettai kara Ontai e kakete, Tairiku no Nisi-gawa
dewa Toonsen ga Sekido no HO e magari, Higasi-gawa
dewa kore to hantaino Hoko ni magatte iru yona Kata-
muoki ga

.
ga,

aru Tairiku no Nisi-gawa niwa,
tarei Kyoku ni tikai tumetai Tokoro kara Sekidé no Hd
ni mukau Kairya ga ari, Higasi-gcawa dewa kore ni han-
| site atatakal Sekido no Ho kara Kyoku no Ho ni mukau

Danrytt (p. 94) ga aru tame de aru. Kore no Kekkwa

Kore wa,




§ 12. Ondo no Bunpu. 9

tosite, Tairiku no Ryogawa ni okeru Kiko no Tigai ga
okoru no de aru.

Umi no Hydémen no Midu no itinendytno Heikin-
ondo wo, Umi no ue no Kiki no Heikin-ondo to kurabete
miruto, Umi no ho ga tarei 0.2-0.4° gurai takai(!). Mata
Tairiku no Hyomen no Heikin-kion(2) to kuraberuto, Umi
no Midu no hdé ga 3° hodo takai.

Umi no Hydmen no Ondo no nitinitino Henkwa wa,
Ooumi no naka dewa seizei 1° guraino mono de aru.
Sikasi, Rikuti ni tikai Asase dewa kanari okii koto mo
aru. Taitei, Asa no 5zi goro ga itiban hikuku, Ban no
5zl goro ga itiban takai.

Hyomen no Ondo no dtinendyino Henkwa mo, Ooumi
dewa ippanni sukunai. Ooumi zentai no 74% dewa
nendyuno Henkwa ga 5° yori sukunaku, 24% dewa 2
yori sukunai; Sekido no hen dewa taitei 1° ika de aru.
Sikasi, Kaigan ni tikai asai Umi dewa nakanaka OKii
koto mo aru ; tatoeba Baltic-kai dewa 24°, Bokkai-wan
dewa 27° no Henkwa ga aru. Ooumi no Hydémen no
itiban atatakai Tuki wa, Kita-hankyt dewa 8 gwatu kara
9 gwatu, itiban tumetai no wa 2 gwatu kara 3 gwatu
de aru; sunawati, Rikuti ni kurabete Ondo no Saiko,
Saitei no Toki ga 1-2-tuki okureru.

D. Umi no naka no Ondo.

Umi no Hydmen yori sita no, hukai Tokoro no Ondo
wo hakaru omona Hoho ga hutatori aru.
Hitotu wa maeni nobeta Saisuiki wo motiiru no de

(') Kairyl no tameni atatakai Midu ya tumetai Midu no nagarete
iru Baai niwa, Kion to no Tigai ga sti-do ni naru koto ga aru.

(*) Xaimen ni naosita Heikin, sunawati Tairiku no takai koto
kara syozuru Tigai (100 m ni tuki 0.5°) wo kuwaeta Kazu.
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aru ga, goku hukai Tokoro de tukau
niwa Netu no dehairi-sinai yoni tukura-
neba naranai, mata hikiageru tokini Atu-
ryoku no heru tameni, Kikai no iroirono
Bubun ga botyosite Ondo no sagaru koto
ni Ki wo tukenakerecba naranal.

Mo hitotuno motto benrina Hoho wa,
Tenté-kandanke: wo tukau no de aru.
Kandankei no Tama wo sita ni site Umi
no naka ni orosi, kore ga sono Basyo no
Ondo ni natta tokini, tyodo Saisuiki no
Huta wo suru to onaziyoni, Nedibane
(propeller) matawa Messenger (Otosi-hundo)
ni yotte, kytni Kandankei wo sakasani
suru. Sonotokini Kuda no naka no Sui-
gin no Ito ga kimatta Tokoro de kirete,
hantaino Hasi (Du 13 no A) ni atumaru.
Kore ni tekitona Domori ga mokete atte,
sakasani natta Toki no Ondo ga yomeru
yoni natte irn. Hikiagete kurn Totya de,
sita yorimo atatakai Tokoro wo toreba,
Suigin ga botyosite atokara otite kuru
Osore ga aru. Kore wo husegu tameni,
Tama ni tikaku tiisana Tamari (Du no
7) wo mokete aru. Mata, Midu no Atu-
ryoku no tameni Tama ga tidimanai yoni,
Zentai wo garasuno Kuda (X&) ni hiazi-
komete aru. Hikiageta notinimo, Suigin
no Nagasa ga Ondo ni yotte kawaru kara,
sono Ondo wo hakaru tameni, mo hitotu
tiisana Kandankei (S) wo soeta no mo
aru. Du 13 wa konogoro itiban yoi to
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natte-iru, Doitu no Richter no Kikai de ‘aru. ¥ wa,
Suigin ga kimatta Tokoro kara kireru tameni, wazawaza
tuketa Eda de aru. Kandankei no Tama to sotono Kuda
to no aida G niwa Suigin wo irete, yoku Netu wo miti-
biku yoni site aru.

Tonikaku hukai Tokoro no Ondo wo hakaru no wa,
kantanniwa dekinai kara, seikakuna Kwansoku ga amari
oku nai ga, koremadeni wakatta omona Kotogara wo
simo ni noberu.

Umi no Hyomen kara Soko no H6 e Ondo no ka-
watte yuku Moyo wa, motoyori iroiro de aru ga, huta-
niwa, ue kara sita e dandanni tumetaku natte iru. Sono
Moyo wa Du 14 no yoni, Hyémen kara, 50 kara 150 m
gurai (AB) madewa Ondo no Tigai ga wariaini suku-
naku, sorekara sita de kyini Ondo ga sagari (BC),
1000 m gurai kara sita dewa mata Henkwa ga sukunaku
natte iru. Kono Moyd wa tyodo, moto Umi zentai ga
Soko to onazi Ondo de aftte, - A
Hyomen kara dandanni Netu ga & 3

haitte yuku Totyd no yona
Arisama de aru. Mosi, Umi no | e
Midu ga mukasi kara ugokazuni
tomatte ita naraba, koiu Koto
wa nai Hazu de aru node, kore
wa tumari, Soko no Nagare no |

tameni, Kyoku no HoO kara

taezu tumetai Midu ga oginawa-

reru tame da to omowareru. Du 14.

Mata Hyomen kara stzy(-métoru made no Ondo ga
amari tigawanali no wa, maeni nobeta ue-sitano TairyQ
no tame de aru.

Tikagoro no kuwagii Sirabe ni yoruto, 5000 m gurai-
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no Hukasa karawa, Soko no Hé6 ni yuku hodo kaette
Ondo ga sukosi dutu (1000 m ni tuite 0.2°C. gurai)

&¢

masite iru. Kore wa, Soko no Midu ga uesitano Tairyt
wo suru tokini, Hukasa ni yotte ukeru Aturyoku ga
tigau node, Yoseki ga kawari, sonotameni iwayuru Dan-
netu-henkwa wo site Ondo ga kawaru mono to site Setu-
mei ga dekiru.

Tikyt zentai no Kaisui no Heikin-ondo wa 3.8°C,
gurai de aru. Hyomen no Heikin ga 17° gurai de aru
kara, Umi no naka ga ittaini tumetai koto ga wakaru.

Du 15 wa Ooumi no naka no daitaino Ondo-bunpu
wo simesu tameni, Hokkyoku kara Nankyoku made Umi

Kwaikisen Sekido Kwaikisen

Du 15.
wo tateni tatiwatta Du de, kuroi Sen wa zissaino Toon-
sen (Ondo no hitosii Ten wo turaneta Sen) de aru. Umi
no Hyoémen ga ukeru Netu no Ryo wa Sekido ni tikai
hodo 61 kara, Toonsen wa Du no Tensen no yoni nari-
s0 de aru noni, zissainiwa kuroi Sen no yoni natte iru,
sunawati ard Hukasa dewa Sekido kara hanareta Tokoro
ga mottomo atatakai yoni natte iru. Kore wa naniyue
de aro ka?

Sekido ni tikai Umi no Hyomen no Midu wa, Kairya
no tameni taezu hakobi-sarareru node, kore wo oginau
tameni Soko no tumetai Midu ga agatte kuru. Kore ni
hansite, Kwaikisen no Hen dewa, Zyodhatu ga sakanna
tameni, Hyomen no Midu ga sidumu koto ga 6i node,
wariaini sitano HoO made atatakai. Mata, Sekidd no
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Tokoro de, Hyomen no HO6 ni agaru Midu wo oginau
tameni, Kyoku no Hé kara tumetai Midu ga taezu Umi
no Soko wo nagarete kuru Wake de aru. Sikasi, kono
Soko-no-nagare wa, hizyoni yuruyakana mono de nake-
reba naranai. Ara Hito no keisansita Kekkwa dewa,
Ido 30-do kara Sekidd made nagarete kuru noni, 150
nen mo kakaru dar6o to iu koto de ara.

§ 13. Umi no Kori.

Enbun wo hukunda Midu no Hyoten wa, § 10 ni
nobeta tori, Enbun no masu ni sitagatte hikuku naru.
Umi no Midu ga Hyomen kara hiyasareru Baai niwa,
Hyomen no hieta Midu wa omoku natte sidumi, ue-sitano
Tairyd wo okosu. Zentai ga Hyoten ni tassuruto, Hyo-
men kara kori-hazimeru. Yuki ga hutte Hyoémen ni
ukabu yoéna Baai niwa, kore ga Kori no dekiru no wo
tasukeru. Hazimeni dekita Kori no SO0 wa yawarakai
mono de aru ga, kore ga dandanni sitano Ho6 e mukatte
Atusa wo masu. Hazimewa hayaku masu ga, sukosi
atuku naruto, sorekarawa dandanni osoku seityosuru.

Umi no Midu ga koru tokiniwa, sono Kori no Kata-
mari no naka ni, takusanno tiisana Ana ga dekite, sononaka
niwa koi Siomidu ga haitte iru. Kono Midu no Seibun
no Wariai wa, korau mae no Umi no Midu no to tigatte,
Syokuen ni taisuru Nigari no Ryo ga wariaini oi.

Zyoryasui wo korasete dekiru Kori no Mitudo wa,
0°C. no tokini 0.9167 de aru ga, Umi no Kori no Hidya
wa iroiro de, Makaroff no hakatta Kekkwa ni yoruto,
0.85 kara 0.96 gurai made aru. Zyunsuina Kori wa,
Ondo ga sacgaru ni sitagatte syGsyukusuru ga, Umi no
Kori wa, Ondo ga sagaruto, ard Ondo madewa botyosite,
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art Ondo de saidaino Taiseki ni tassi, nao Ondo ga
sagareba dandan sydsyukusuru. Kore wa naniyue ka
to iuto, Umi no Kori wa zyunsuina Kori to Enrui no
Yoeki to no mazitta mono de aru ga, Ondo ga sagaru
tokiniwa, Kori no Bubun wa sydsyukusuru ga, sonoka-
warini Yoeki no Midu ga itibubun aratani kéru tameni
Taiseki wo masu. Ondo ga amari hikuku nai tokiwa,
sasihikisita tokorode, sudeni dekite irn Kori no Sytsyuku
yorimo aratani dekiru Kori no tame no Botyo ga katte,
zentaino Taiseki ga masu koto ni naru. Sikasi, Ondo
ga zutto hikuku nareba, zyunsuina Kori no Wariai ga
masi, dozini atarasiku dekiru Kori no Ryo ga sukunaku
naru node, zentaino Taiseki wa heru no de aru.

Kori no Netu ni taisuru Dendoritu wa tiisai mono de
aru kara, amari atui Kori wa deki-nikui Wake de aru ga,
sikasi dekita Kori ga Nami ya Kaze ya Usio no Undd
no tameni osare, katamatte okina Katamari ni naru koto
ga aru. E

Umi de dekira Kori no hokani, mata Rikuti kara
Umi ni nagare-deru mono mo aru. Hyjzan (Kori no

igo de pack-ice to in no wa kore de aru.

Yama) wa konoyoni site dekiru mono de aru. Rikuti
ni nannenmo no aida huribtumotta Yuki ga, zibun no
Omosa ni osarete katamatta mono de aru kara, Kori no
nakaniwa takusanno SO ga aru koto ga mieru. Hoku-
hyoyo no Hyodzan wa, Hyodga ga Umi ni osidasarete
dekita mono de aru kara, sono Qokisa mo amari okiku
ga, Nankyoku no hiroi
Kori no Hara kara tigirete kuru mono wa, Katati ga
ippanni hiratakute, Ookisa mo okiku, Nagasa 40 kara 60
kairi no mono sae aru. Hyodzan no Kaimen kara uki-

naku, Katati mo hukisoku de aru

agatte irn Takasa wa 130 m gurai no mo aru; Kaimen
kara sitano Hazi made no Takasa wa, sono Hidyu ya




§ 14. Nami no Riron. {1

Katati ni yotte iroiro tigau ga, oyoso ukideta Bubun no
7-bai kara 8-bai tikaku made aru rasii.
Hyozan ga atatakai Umi ni nagare-dete kuruto, dan-

a

danni tokeru ga, Midu no Hyomen ni tikai Bubun ga
itiban hayaku tokern. Tokekata ni yotte, Kori no Turiai
ga torenaku natte hikkurikaeru koto mo aru. Hyozan
no tokete iru Kinzyo no, Umi no Hyomen no Ondo wa
itizirnsiku hikui koto ga aru. Sikasi, tikagorono Kenkyt
ni yoreba s6 de nai Baai mo aru node, Hyomen no Ondo
wo hakatta bakari dewa Hyozan ga Tikaku ni aru ka
nai ka to iu Koto wo siru no wa mudukasii to iu koto

de aru.

S [t B gl S A 3 3 B ST

Kaisui no Undo.
NAMI

§ 14. Nami no Riron.

Tppanni, Nami wa, hikituduite oru Jussitu no Bubun
ga sore no Turiai no Iti kara hanareta toki, kore wo
motono Iti ni kaesd to suru Tikara ga hataraku tokini
okoru Gensyo de aru ga, Midu no Nami dewa kono Tikara
wa, Dyaryoku no tameni okoru Aturyoku no Sa to, Midu
no Hyomen-tyoryoku to de aru. Nami no Nagasa, suna-
wati Nami no Mine kara Mine made no Nagasa ga su-cm
gurai made no Nami dewa, Hyomen-tyoryoku no Eikyd
ga itizirusii kara, Kore wo Mékwan-nami (E., capillary

waves) to nadukeru. Sikasi, stzyi-cm izyod ni naruto,
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492 § 14. Nami no Riron,

mohaya Hyomen-tyoryoku no Eikyo wa sukunaku nari,
Nami no Unddé wa omoni Dyaryoku ni nomi sihaisareru
koto ni naru node, kore wo Dwiryoku-nami to nadukeru.
Koko dewa kotoni kono Dytiryoku-nami ga yoyo de aru.

Dytryoku-nami wo, bengizyd hutatorini wakeru koto
ga aru :—

Hyomen-nami. Wareware ga Umi de miru
yona Nami wa, sore no Nagasa ga Umi no Hukasa
ni kurabete itizirusiku tiisai; sosite, kono Nami no Undo
wa, Soko ni tikaduku hodo sukunaku natte, sukosi hukai
Tokoro no Midu wa hotondo Nami no FEikydé wo ukete
oranai. Tumari, koiu Nami wa, omoni Hyomen no Midu
no Undoé de aru node, kore wo Hydmen-namsi (#., surface
waves) to nadukern. Konoyona Nami nd tutawaru So-
kudo wa, Nami no Takasa ga Nagasa ni kurabete tiisai
tokiniwa, rironzyd aL

[":\/ ZT
ni naru Hazu de aru; tadasi, ¢ wa Dydryoku no Kaso-
kudo, 2 wa Nami no Nagasa de aru. Sunawati, Nami
no Sokudo wa, Midu no Hukasa ni kwankeinaku, Nami
no Nagasa ni nomi yoru to iu koto ga itizirusii Ten
de aru. Nami no Nagasa ga Hukasa no ,i'” gurai made-
wa, 0yoso kono Siki wo tadasii mono to omotte yoi.

Naga-nami. Kore ni hansite, Nami no Nagasa ga
Mida no Hukasa yorimo yohodo o6kii tokiniwa, Midu ga
Soko made Nami no Eikyo wo uke, Midu no suiheini
ugoku koto wa Hyomen mo Soko mo amari tigawanai
yoni naru. Konoyéona Nami wo Naganams (£., long
waves) to nadukeru. Kore no tutawarn Sokudo wa

v=v" gh
de ataerareru ; tadasi 2 wa Midu no Hukasa wo arawasu. .
Sunawati, Sokudo wa Nami no Nagasa ni yorazu, tada
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Hukasa nomi ni yoru koto ni naru. Kono Siki wa
Nami no Nagasa ga Hukasa no 5-bai izyd nareba tukat-
temo yoi no de aru. Naga-nami ni tuite, moé hitotu
taisetuna Koto wa, Midu no naka no ondnono Ten no
Aturyoku ga, itudemo sono Ten kara ue ni aru Midu no
Mekata ni hitosii koto de aru.

Nami no Nagasa ga Midu no Hukasa to oyoso onazi-
guraina Baai niwa, sore no Sokudo wa ueno yoni kantan
de nai ga, zissaino Mondai ni mottomo hituyona no wa
ueno hutatuno Baal de aru.

Torokoido-nami. Korerano N-mi ni kwan-
suru Riron wa hukwanzenna mono de atte, Nami no
Takasa (amplitude) ga Nagasa ni kurabete goku tiisai toki
no hokawa, ippanno tadasii Kaisiki wa dekite inai. Tada,
hukai Midu .no
Hyomen ni de-
ki-uru tokubetu-
na Nami ni tuite
kwanzenna Kai-
siki ga dekite
iru; sore wa
Torokoido- nami
(E., trochoidal

waves) to nadu-

keru mono de

Du 16,

aru (Du 16).
Kono Nami no Hyomen no Katati wa Torokoido (Du
16 no 2 kara 7 made) to iu Kyokusen de, sore no susumu

4 > :
Sokudo \\'H\/ _-)/ de aru. Kore ga susunde yuku toki-

ni, Midu no Bubun wa sorezore En no ue wo mawatte

ugoku ; sosite, sono En no Hankei wa Hyomen kara Soko
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e mukatte Hukasa no masu ni sitagatte, Kika-kytsa

wo nasite hette yuku no de aru. Hyomen no Midu ga

cgaku En no Tyokkei ga tyodo Nami no Takasa ni

naru. Ima Nami no Takasa wo a, Nagasa wo 1 to
sureba,

A e
(< =Y
ﬁ () -
X % de aru aidawa Nami no Mine
/ \\ \‘A
_/ \‘ ga maruku naru ga,
O 17 a>
Du 17, Dy

ni naruto, Nami no Katati wa Du 17 no yona, Epi-
trochoid to iu Kyokusen ni nara Wake de aru ga,
konoyona Nami wa muron zissai dekinai. Sorede, tyo-

do a=o no toki, sunawati Du 16 no 1 no yona Nami
= }

(Cycloid-nami) madewa deki-uru Wake de aru. Sunawati,

rironzyd kara kangaerareru itiban takai Nami no Takasa

= A = | FEEEE | - :

wa Nami no Nagasa no oyoso -, ey de aru. Sikasi,
' = = am )&

zissali koremade kwansokusareta mottomo takai Nami
oyt 1 .

demo, sono Takasa wa kore no 4 gurai no mono de aru.

Mure no Sokudo. Ue ni nobeta Riron wa

iduremo onazi Nami ga kagirinaku mae-usironi hikitu-

duite susumu Baai ni tuite atehamaru mono de aru.

Zissaino Baai niwa, tatoeba sidukana Midu no ue ni Isi

“wo nagekonda tokini dekiru Nami no yoni, ikutu ka

Kazu no kagirareta Nami no Mine ga narande susunde
yuku koto ga 6i. Koéiu Baai niwa, Nami no hitotu-bitotu-

2

. /.’ \ .
no Mine \\':1\/-” - no Sokudo de susunde ittemo, sono
T

Nami no Mure ga Zentai to site susunde yuku Sokudo
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wa kore yorimo osoku, tyodo kore no hanbun ni naru
Kandyo de aru. Sorede, Mure no maeno Bubun no Nami
wa dandanni kiete, Mure no usiro e aratana Nami ga
dekite yuku. Koiu Koto wa, ippanni donna Nami demo,
Sokudo ga Nami no Nagasa ni yotte kawaru Baal ni
okoru Koto de aru. Konoyona Nami no Mure no Sokudo
wo Mure no Sokudo to nadukete, hitotu-bitotuno Nami no
Sokudo to kubetasuru.

Naganami no Sokudo wa, sono Nagasa ni mukwan-
kei de aru kara, kore niwa Mure no Sokudo wa nai
Wake de aru.

Naminookoru Wake. Hutino Nami no Ri-
ron dewa, sudeni Nami ga dekita mono to site, sore ga
susumu Arisama wo ronzuru no de aru ga, dosite Nami
ga okoru ka wa betuno Mondai de aru. Kotoni, mottomo
huttina, Kaze de okoru Nami ni tuitewa, mukasi kara
amatano erai Stugakusya ya Buturigakusya ga Atama
wo nayamasita nimo kakawarazu, mada manzokuna
Kenkyt ga dekite inai. Aru IHito wa, Kaze ga sizy
itiyona Tuyosa de hukazu, Iki wo site huku tameni
Nami ga okoru to kangaeta ga, kore dewa zylibunna
Setumei ga dekinai.

Ippanni, Rytidotai ga S6 wo nasite iru tokini, ueno
So to sitano SO to ga tigatta Sokudo de nagareru toki-
wa, sono Sokudo no Sa ga ara Do wo koeruto, hutatuno
SO no Sakai ga antei de naku natte, Nami ga okori,
kore ga dandanni takaku naru. Kaze ga Nami wo okosu
no mo, koiu Sayd ni yoru mono de ard to iu koto wa
ippanni sinzerarete iru ga, sore izyoni tatiitta kuwasii
Koto wa mada yoku wakaranai. Kore wa syoral riron-
zyd nominarazu zikkenzyd karamo kenkyusite akirakani
sitai Mondai de aru.




15. Nami no Katati, Sokudo, Takasa nado.

§ 15. Nami no Katati, Sokudo, Takasa nado.

Katati. Zissaino Umi no Nami no Katati wa
nakanaka hukuzatuna mono de aru. Iroirono Nagasa
no Nami ga iroirono Hoko ni kasanatte, sore ga mata
tigatta Sokudo de susunde yuku node, tyotto mita tokoro
dewa taihen hukisokuna Katati wo site iru.

Tikagoro ni natte, Syasin-sokuryozyutu no Ooyd ga
sakanni natte kita node, kore ni yotte aru Syunkan no
Nami no Katati wo sadameru koto ga dekiru yoni natta.
Du 18 wa kono Hohé de kosiraeta Nami no Heimendu

SYAKUDO

etk s s L A R)
0, ¢ 20 30 40 Som.>

Du 18,

de, iroirono Kyokusen wa onazi Takasa no Ten wo tura-
neta mono de aru. Kimatta Basyo de, mizikai Zikan no
aidani, Syasin wo hikituduite takusan totte, konoyona
Du wo takusan tukureba, sore kara Nami no heikinno
Katati ga sireru.
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Konoyona Kenkyt wa mada amari takusan sita Hito
wa nai ga, koremadeni wakatta tokoro dewa, Nami no
zissaino Katati (Du 19 no kuroi Sen) wa, Torokoido ni

e o m— r3m
At e }x
e oy e °

i om

yoku nite iru ga sukosi tigau. Onazi Takasa no Toro-
koido (Du no Tensen) ni kuraberuto, Syamen no Tokoro
ga sukosi hikuku natte iru.

Undd. Mosi, Torokoido-nami nareba, Midu no naka
no Bubun wa mina En wo egaite undosurn Hazu de aru
ga, zissaino Umi de Midu no Bubun no Unddé no Moyo
wo kwansokusuru koto wa mudukasii. Wariaini asai
Tokoro de, Soko ni Bin wo sidume, sore kara Awa ya
Abura wo dasite, kore ga ukiagatte kuru aidani sindo-
suru Moyd wo kwansokusita Hito mo aru.

Nami no Doyd ga doreguraino Hukasa made todoku
ka to iu koto wo sikensuru tameni, Soko e tokubetuna
Kikai wo irete kwansokusita Kekkwa ni yoruto, 40 m
guraino Hukasa no Umi dewa, Soko no Tokoro demo
itizirusii Doyo ga atta.

Takasa. Hune no ue kara Nami no Takasa wo
hakaru koto wa zongwai mudukasii. Aneroido-seiuket
wo tukatte Nami no tameni Hune ga agari-sagari-sura
Takasa wo hakatta mono mo ari, mata Zy()ged(‘)-disinkoi
no yona Kikai wo tukatte sikensita Hito mo aru ga,
iduremo amari umaku yukanai. Koremadeno Kiroku
wa taitei mina, Me de mite hakatta mono de aru. Sikasi,
zyibunna Kokoroe no nai Hito no Kiroku nado wa, taku-
san attemo Sinyd ga dekinai. Ookuno Baai ni, Siroto wa
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Nami wo takaku misugiru Katamuki ga aru. Sore no
Wake wa, Du 20 no yoéni, Hune ga katamuita tokini,
Du no 2 wo Nami no

k g Takasa .- no yoni omou
\%‘f /4, kara de aru. Huransu no
Kaigun-sikwan Pdaris to

; in Hito no takusanna

pup Kwansoku no Kekkwa ni

yoruto, tugino Hyo ni simesu tori,

| Takasa (m) 5
[ : Nagasa
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mottomo takai Nami wa 11.5 m de atta; kore yori takai
Nami wo mita to iu Kiroku mo aru ga, amari Ate ni
naranai, Utiumi nado dewa, muron, ueno Hyd no yona
takai Nami wa nai.

Ippanni, goku takai Nami no kita atodewa, wariaini

"hikui no ga ikutuka tuduite kite, sonoatode mata takai

no ga kuru.- Art Hito wa, kore wo, Kaze no Tuyosa
ga syukitekini kawaru koto de setumeisite iru ga, amari
hakkirisinai. Kore mo kenkytsubeki Mondai de aru.
Nagasa. Koremade kwansokusareta utide motto-
mo nagai Nami no Nagasa wa 824 m de aru. Sikasi,
hutini Ooumi de Arasi no Toki ni miru Nami no Nagasa
wa 70 kara 90 m gurai de, konniti no okina Kisen nareba
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§ 16.

konoyona Nami demo hutatu guraiwasika -Wake de aru.

Sokudo. Nami no Sokudo to Nagasa no Kwan-
kei wa, Kwansoku no Kekkwa to Torokoido-nami no
rironzyono Kekkwa to kanarini yoku atte iru. Tatoeba,
Paris to iu Hito no Kwansoku ni yoreba,

Kwansoku no s §okudo (*b]?f)i i
Basyo kwa.nsok.usita o

Atai N B
d 4TI LS F I SR R L 112, | 10:8
P G e 140 | 15.5
Ty VN A TR e 12.6 | 13.1
AT R AR A 15.0 | 15.2
SRR | e aes s mae i 114 | 11.4
4 BV Y R et R 12.4 f 13.6

Ue ni iuta 824 m no Nami no Hayasa wa 35.8 7
de atta.

§ 16. Kaze to Nami to no Kwankei.

Kaze no tameni okorur Nami no Takasa. wo iroirono
Baai ni kwansokusita Kekkwa kara, tugino yona Zikken-
siki ga dekite iru (Boergen no Siki);

H
o e R o —
(1‘f> f’,) (1 - ,,;9:1_ w rz)
t D

H wa Nami no Takasa; métoru de arawasu.
= kairi
w wa Kaze no Sokudo ; ——
zikan
D wa Nami wo kwansokusuru Basyo kara Kazakami ni aru

de arawasu.

Rikuti made no Kyori; kairi de arawasu.
t wa Kaze ga huki-hazimete kara no Zikan (*).

(*) EKaze no Tuyosa wa kawaranai mono to minasu.
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H, wa t=o D=ow no toki no Takasa; Boergen wa

H,,= (Kaze no Sokudo ) to sita.

m
by
a wa Zydsii; Boergen wa kore wo 10 to oita.
Kono Siki wa motoyori seikakuna mono dewa nai ga,
Kaze no huki-tuduku ni sitagatte Nami no takaku naru
Moy ya, Kazakami no Umi no Hirosa ni yotte Nami no
Takasa no tigau koto wo daitai simesu niwa Tugd ga
yoi. Sunawati, Kaze ga hukidasita Hazime niwa wariai-
ni hayaku Takasa ga masite, notiniwa sukosi sika masa-
nai: mata, Kaze ga tuyokutemo, Kazakami ni, tikal
Rikuti ga areba, Nami wa wariaini hikui koto ga wakaru.
Kaze to Nami no Nagasa to no Kwankei wa, mada
amari yoku sirabeta Hito ga nail.

§ 17. Uneri.

Hiroi Umi no ue de Arasi ga aruto, sono Kaze no
tameni okotta Nami ga dandanni hirogatte, Arasi no
Basyo kara harukana Enpd made tutawatte yuku. Kono-
yona Nami wo Uneri (E., swell) to iu. Wagakuni no
Kaigan de Doyénami to nadukeru no wa kore de aru.

Uneri wa, Bohdt no susumu yori zutto hayaku, mata
massuguni susunde yuku node, kore ni yotte Enpo no
Bohtt wo siri, mata Umi no ue de Uneri no kurn Hoko
wo mireba dyoso dono Hoko ni Bohd no Tydsin ga arn
ka to iu Koto mo wakaru. Uneri wa nakanaka toi
Tokoro made todoku mono de, tatoeba Iceland no
Kinpen de okotta Uneri ga Taiseiyo wo Minami ni susu-
mi, Sekidé wo koete Minamihankya ni tassita koto ga aru.

Uneri ga Hamabe ni yosete kudakeru Oto wa toki-
tositewa Kaigan kara nanri mo hedatatta Tokoro made
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kikoe, Basyo ni yottewa kono Oto de Bohi no tikayotta
koto wo siru koto ga dekiru. Zokuni * Uminari” to
tonaern Gensyd niwa iroirono mono ga hukumarete iru
yo de aru ga, sonoutidemo itizirusii no wa kono Nami
no Oto de aru.

Koko de tytisubeki Koto wa, Uneri was Umi no
kagirareta Bubun de okotte, hoka e tutawaru Nami no
Mure (p. 44 wo miyo) de aru node, kono Mure no susu-
mu Sokudo wa hitotu-bitotuno Nami no Sokudo towa
betuno mono de aru; sosite Uneri wa Hyomen-nami de
aru kara, Mure no Sokudo wa Nami no Sokudo no
tyodo hanbun ni naru Hazu de aru. Wagakuni no
yona, tabitabi Boht ni osowareru Umiguni dewa, kono
Uneri no Kenkyd wa mottomo hituyé de, mata omosiroi
Koto de aru.

§ 18. Nami wo sidumeru koto.

Abura wo nagasite Nami wo sidumeru koto wa,
mukasi kara sirete ite, ima demo zissaini okonawarete iru.
Liverpool no Minato no Iriguti dewa, Todaibune kara
Abura wo nagasite Nami wo sidumete iru. Sikasi, naze
Abura ga koiu Sayd wo suru ka ni tuitewa Giron ga
arn. ‘O. Reynolds no Setu dewa, Abura ga Midu no
ue ni usui SO ni natte hirogatte ireba, sore no Hyomen-
tyoryoku wa S0 no Atusa ga usui hodo okii; Nami
ga susumu tokiniwa, Midu no Hyomen wa gizyG nobi-
tidimi-suru node, kono S0 no Atusa ga taezu kawari, sono-
tameni Hyomen no Bubun wa taezu Midu no Men ni sote
atira-kotira ni hikare, sonotoki Masatu no tameni Nami
no Seiryoku (Enerugii) ga usinaware, sitagatte Nami ga
sidumaru to iu no de aru.




§ 19. Nami no Katati no kawaru koto.

Umi no ue de, Hune no totta Ato ga, Sazanami ga
nakunatte tokubetuni namerakani mieru koto ga aru;
kore wo Eigo de keel-water to iu. Kore wa, Hune ga
toru tokini dekita tiisana Udu ga, Nami no Undo wo
samatageru tame da to kangaerarete iru. Mata, Midu no
naka ni* Umikusa ya Akuta no yona mono ga takusan aru
tokiniwa, Nami wo yowaku suru. Kore wa, Akuta nado
ga Midu to issyoni tuite ngokanai node, Masatu no tameni

Seiryoku ga syohisareru kara de aru.

§$ 19. Nami no Katati no kawaru kato.

Hamabe ni tatte, yosete kuru Nami wo miruto, Nami
no Mine ¢a mina Kisi ni heikdsite susunde kuru. Hukai

Umi no ue dewa, Nami no Mine wa kanarazu Kaze no
Hoko ni suityokuni natte irn ga, Kisi ni tikai Asase ni
tikaduku ni sitagatte, Nami no Nagasa ga Hukasa ni
kurabete tiisaku nai yoni naru node, Naganami no Sei-
sitn wo obite kite, Sokudo wa Hukasa no Heihokon ni
hireisuru yoni naru. Sunawati, asai Tokoro hodo Sokudo
ga tiisai kara, Kisi ni tikaduku ‘hodo osoku nari, hukai
Bubun no Nami ni dandan oitukareru Katamuki ga aru.
Sorede, hazimewa Nami no Mine ga Kisi ni taisite aru
Kakudo wo site ottemo, Kisi ni tikaduku ni sitagatte
dandan kore to heikoni naru no de aru.

Kokaisya no osoreru Sankalu-nami to iu no wa,
tigatta Hoko ni susumu hutatuno Nami ga kasanatte
dekiru mono de aru.

Kaze no tuyoi tokini, Nami no Mine ga siroku awa-
datu no wa, tugino yoOni setumeisarete iru. Nami no
Mine to Tani to ni okeru. Kaze no Sokudo wo kuraberuto,

Mine no ho ga o0kii. Sonotameni, tyodo Kirihuki no yona




§ 19. Nami no Katati no kawaiu koto. 53
Wake de, Mine no Tokoro no Midu ga suiagerarcru no

de aru.

Nami ga Asase ni tikaduku tokiniwa, Takasa ga
dandan takaka naru, Naganami ga susumu Fotyd ni

Hukasa no kyGni kawaru Tokoro ga aruto, Nami no

Katati ga kudureru. Mata, Naganami ga dandanni semai

Wan no Oku ni haitte yuku tokiniwa, yahari Takasa ga

masite kurun. - Nami no toru Tokoro no Haba wo b, Hu-

kasa wo h to suruto, Takasa wa —,—JT-: ni hireisuru
VbV

no de aru.

Nami ga cntyokuna, Zeppeki no yona Tokoro ni
ataruto, kore ga hansyasarete, Zeppeki ni mukatte kuru
Nami to kansyosite, iwayuru Zeizyd-nami (sindoseino
Nami) wo tukuru. Kore wa Hatoba no Dote nado demo
miru Gensyo de atte, Kisi ni tikai Midu wa tada ue-sitani
sindosuru nomi de aru.

Mata, Nami ga toasano Hamabe ni susunde kuru
tokiniwa, Nami no Kasira ga dandan Kisi no Ho e
katamuki, tuini orekaeru; kore ga Isonami (K., roller) de
aru. Iore no Setumei wa tugino yoni natte iru. Du 21 de,
A, B, C, nado wo totte, Nami

T o o
no susumu Hoko ni suityoku- A . g
b r . \"7‘/ =peyl G
na Men wo kangaeruto, Nami a2l i o g
ga Hyomen no Katati wo kae- e TR g

zuni susumu tameniwa, Du ni
arawasita Syunkan ni oite, 4,
C no Danmen wo Oki no Ho Al
ni deru Midu no Ryo mo, B no Danmen wo Kisi no Ho
ni haira Rydé mo onazi de nakereba naranai. Sikaruni,
Kisi no H6 e yuku hodo asai tameni, AB no Kuiki wo
deru Midu no Ryd mo, BC ni irikomu Ryé mo, husoku-
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suru kara, Hyomen AB no Bubun wa atarimae yorimo
takaku nari, BC no Bubun wa hikuku nari, kekkyoku
Nami no Zenmen ga hikuku nari, tuini orekaeru yoni
naru- to iu no de aru. Aru Hito wa mata, Kisi ni uti-
kakeru Midu ga Nami no Soko wo sizyt Oki no Ho e
nagarern tameni, issd6 Nami no taorern no wo tasukera
to ronzite iru.

Nami ga Kisi ni buttukaru toki no Aturyoku wa,
Haryokukei to nadukeru Kikai de hakaru koto ga dekiru.
Arasi no Nami no hagesii tokini hakatta mottomo Okina
Aturyoku wa 1 heiho-m ni 20 ton kara 30 ton gurai de
aru. Mata, Nami ga Kisi ni tukiataru tameni, Rikuti wa
dandanni kedurarete yuku. Tisitu-zidai kara ima madeni,
Nami ga Tiky no Hydémen no Sugata wo kaeta koto
wa, zituni igwaini hanahadasii mono de aru.

Wiechert nado no Setu ni yoruto, Kaigan ni
Nami no utikakern koto ‘de Rikuti ni Bido wo okosu.
Zissai, Bidokei ni kanzuru Bido no Ookisa ga, Kaigan
kara Naiti ni yuku ni sitagatte sukunaku naru no wa
Zizitu de aru.

§ 20. Hanare-nami. Tunami.

Maeni nobeta Nami wa mina onaziyona Katati no
Mine ya Tani ga kimatta Aida wo oite hikituduite susumu
mono de atta. Sikasi, konohokani Hanare-nami (., solitary
wave) to itte, Du 22 no yoéna tada hitotuno Nami ga,

Katati wo kaezuni, susun-

a de yuku koto mo dekiru.

e ety it mevabburd o n W cmmasery 20 i @ Tt
Kore mo yahari issyuno
Du 2. Nami de aru kara, Midu

no Hyémen no Katati ga susunde yuku no de, Midu no



§ 20. Hanare-nami. Tunami. 55

Zissitu wa, Nami no toru tokini sukosi ugoku bakari de,
ipponi nagareru no dewa nai. Du no yoni Hybémen no
takamatta no de naku, hantaini kubonda Katati wo site
jru Baai niwa sonomamade susumu koto ga dekinai;
susunde yuku utini, ikutu ka no Mine to Tani to ni
wakarete simau no de aru. Kore wa, Riron karamo
Zikken karamo, syomeisuru koto ga dekirn. Hanare-nami
no Sokudo wa
v=" g(h+a) ;

tadasi » wa Nami no nakatta Baai no Hukasa, a wa kono
Baai no Suimen kara Mine made no Takasa de aru. Mosi
a ga h ni kurabete tiisakereba, Naganami no Sokudo to
onazini naru no de aru. Disin nado no tokini okoru
Tunami wa ikuraka koiu Seisitu no Nami da to kan-
gaerarete iru.

Java to Sumatra no aida ni aru Krakatoa to iu
Kwazan-zima ga bakuhatusita tokini okotta Nami wa,
[ndoyd wa motoyori, Taiheiyo, Taiseiyé mademo hirogatta.
Mata, Wagakuni no Ansei no Oodisin no tokini okotta
Nami wa, Taiheiyd wo yokogitte, toku San Francisco ni
todoita. Koéiu Baai no Nami wa, motoyori tada hitotuno
Nami dewa nai ga, sikasi Midu no ari Bubun ni kagi-
rareta Seiryoku (Enerugii) ga sonomama Enpd ni hakoba-
reru Arisama wa doyo de aru.

Tunami ga okotta Zikoku to, sore ga iroirono Basyo
ni totyakusita Zikoku to ga sirereba, sore no Sokudo ga
wakaru ;* sunawati, Nami no okotta Basyo kara no
Kyori wo Zikan de wareba yorosii. Zissaino Tunami no
Baai ni, konoyoni site Sokudo wo keisansite, kore wo
Riron kara sirareru Naganami no Sokudo to kurabete
miruto, taigai zissaino Sokudo ga Naganami no yorimo
0s0i yoni natte iru. Ansei no Tunami no San Fran-
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cisco ni todoita no wa, Nami no Nagasa ga 390 km mo
atta kara, muron v=v g& () no Siki wo- atehamete yoi
Wake de aru noni, Kore ga Zissai to awanal no wa
doiu Wake ‘'de aru ka, kono Gen’in wa mada tasikani
wakaranai.

Umi no Soko de tuyoi Disin no okotta tokiniwa, Midu
no Zatenami, sunawati, Kiki no Baai no Oto-no-nami to
onaziyona, Botyo-sytsyuku no Nami ga Midu no Zissitu
no naka wo tutawaru koto ga aru. Disin no Moto ni
tikai Umi no ue ni iru Hune wa, kono Nami wo ukete,
tyodo Ansyé ni demo moriageta ka to omou yona Gekidd
wo ukeru s0 de aru.

§ 21. Sokonami. *“ Sinda Midu.”
Nami no Atozirusi.

Nami wa Ekitai to Kitai to no Sakai ni okorn nomi-
narazu, mata hutatuno tigatta Ekitai ga S0 wo nasite
kasanatte iru tokini, sono Sakai nimo okoru koto gs
dekiru. Konoyona Nami wo Sokonami (E., internal wave)
to tonaeru. Kore wo zikkensite miru niwa, Ryémen wo
Garasu de hatta Hako ni Midu to Abura to wo irete oite,

() v=1v"gn no Siki wa, Hukasa no itiyona tokini atehamarubeki
mono de aru.  Mosi,- Hukasa ga itiyo de nai Baai niwa, 4 no Basyo
kara B no Basyo made susumu ni ydsuru Zikan wa,

B AS
=% —
4 N gh

de aru ; tadasi AS wa 4B no Miti wo takusanna Bubun ni waketa sono
hitotu-bitotuno Nagasa de aru. AS wo tiisaku sureba, sono aida dewa

P, £ : 5 AS X
Hukasa & wo itiyo to minasitemo yoi kara, —— wa AS dake susumu ni
: y »\/qh

yosuru Zikan de aru. Kore wo 4 kara B made no aida ni tuite yose-
atumereba yoi no de aru.
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kore ni BO no yoéna Mono wo sasikomi, tekitona Syuki
de nukisasi-sureba yoi.” Mottomo, kono Baai niwa, Haka
no Kabe kara hansyasuru Nami no tameni, Teizyo-nami
ga dekiru no wa motiron de aru.

Hutatuno FEkitai ga kasanatte ite, ueno Ekitai ga
Kaki ni sessite iru tokiniwa, hutatorino Baai ga ‘aru.
Daiitino Baai wa, Sokonami no Mine ni ataru Tokoro ga
ueno Ekitai no Hyomen no Mine ni natte ori, Sokonami
no Tani no ue niwa Hyomen no Tani ga aru, toiu Baai
de, konotoki no Ekitai no Undo no Moyod wa hitotuno
Ekitai nomi no Baai to onazi de ari; mata, Hukasa ga
Nami no Nagasa ni kurabete 0kii tokubetuna Baai niwa,
Sokudo mo mattaku onazi de aru.

Dainino Baai wa, kore to hantai de, Sokonami no
Mine no ue ni Hyomen no Tani ga kuru Baai de aru.
Kono Baai no Sokonami no Sokudo wa, Nami no Nagasa
ga Hukasa ni kurabete oOkiku, mata uesitano Hidyfi no

Sa ga tiisai tokiniwa, tugino Siki de ataerareru :

Pl . o A, A
o, et
; e

R
tadasi,
o, wa ueno Eki no Hidyf,
R T R o 22T e tiisai to suru.
h ,, ueno 4 o Hakssa, 02
S ditano ot X

de aru. Mosi H ga L ni kurabete itizirusiku okii tokiniwa

V= \/ L= C 1/7/1
0, .

to sitemo taisita Ayamari wa nai. Kono Siki de suguni
wakaru tori, Sokonami no Sokudo wa, ue-sitano Ekitai no
Hidyt no Tigai ga sukunai hodo tiisaku naru.

Umi no naka niwa, ue de kangaeta yona hakl
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sita SO0 wa motoyori nai ga, iroirono Baai ni, Ondo ya
Enbun no tigan tameni, kanari itizirusiku Hidya no ti-
gatta Bubun ga, S0 no yoni natte kasanatte ira koto ga
aru. Tatoeba, Kawa no Kuti ni tikai Umi ya, Kyoku
ni tikai Tiho de Kori no tokete iru Tokoro nado wa
kotoni itizirusii. Konoyona Tokoro dewa, mosi Midu no
Nagare ga kawaru toka, aruiwa nanika hokano Gen’in de,
kono S0 no Sakai no Men ga midasareru tokiniwa, Soko-
nami ga okorn Wake de aru.

. . °y . ag,—~30 .e .
Kono Baai niwa, maeno Siki ni ara 24— ga tiisai
7,

kara, Sokudo wa hizyoni tiisai mono de nakereba naranai.
Mosi, zissai konoyona osoi Nami ga areba, aru kimatta
Basyo de, Hyomen kara Soko made no Ondo ya Hidya
wo tokidoki hakatte mireba, S6 no Sakai ga agari-sagari-
suru no ga wakaru Hazu de aru. N ansen wa, zissaini
konoyona Kwansoku wo sita Kekkwa kara konoyona
Sokonami wo mituketa. Sono Nami no Nagasa wa 80 km
de, Takasa wa 60m atta; Sytki wa 24 zikan hodo ni
naru Kandyo de aru. Scotland no arn Kosui demo,
konoyona Sokonami ga itizirusii Teizyo-nami to natte ara-
wareru koto ga wakatta. Triest no Wan demo doyona
Gensy6 wo kwansokusita Hito ga aru.

Sokonami no tameni, Ondo ya Enbun no tigatta
Midu ga agari-sagari-suru node, kore ni tomonatte, toku-
betuna Midu ni sumu Sakana made mo uki-sidumi-suru
kara, kore wa Gyogyoésya ni tottewa kanari taisetuna
Mondai de aru.

Sokonami to kwankeisita Koto de, Eigo de dead
water (sinda Midu) to iu medurasii Gensyo ga aru.
Nansen ga, Hokuhyoyo no Tanken no tokini kore wo
kwansckusite, atode iroiro Zikken wo yatte, kore wo
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tasikameta. . Umi no Hyémen ni, wariaini asai, karoi Midu
no S6 ga aru tokini, sore no ue wo yuku Hune wa hi-
zyona Teikd wo ukeru. Itizikan 4-5 kairi guraino
Sokuryoku no Hune dewa hotondo ugokenai hodoni naru.
Kore wa tumari, Hune no Kikwan no Seiryoku ga, So
no Sakai ni Sokonami wo okosu tameni tuiyasarete.
Hune wo susumeru ho no Hataraki ga heru tame da to
iu no de aru. Hokuhyoyo dewa, Kori ga tokete, Hyomen
ni Enbun no sukunai S6 ga dekiru node, konoyona Baai
ga 01 ga, mata Kawa no Kuti demo tokidoki dead water
ni au koto ga aru.

Nami no Atozirusi. Téasano Hamabe de,
Usio no hiita tokini, Suna ya Doro nado ga utukusii Nami
no Katati wo site iru koto ga aru. Mata, Usio no hiite
inai Tokoro demo, Namiutigiwa ni tikai Midu no Soko
ni, Suna ga Namigata ni natte iru no wo miru koto ga
aru. Kore wa Nami no Atozirusi (K., ripple mark) to
iu Mono de, omosiroi Gensyd de aru ga, sore no Deki-
kata nado ni tuitewa mada Giron ga itteisite inai. Nami
no tameni Soko no Midu ga atira-kotira ni ugoku tokini,
Soko no sukosino Takahiku no tameni, Udu ga okotte,
Suna wo konoyona Katati ni yose-atumeru no de ard.
Kono ripple mark no Mine to Mine no aidano Nagasa
wa, Midu no Hukasa ya, Suna no Tubu no Ookisa, mata
Nami no Takasa nimo kwankeisuru.

§ 22. Miduumi no Seiches(’). Usio no
Hukusindo.

Hako ya Tarai ni Midu wo irete, kore wo ipponi
katamukete oite, kyini motono Iti ni kaesuto, sono Mida

0] Seisi to yomu.,
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ga kimatta Sydki de atira-kotirani sindosuru. Sonotoki,
Suimen wa, ryohono Iazi ga kawaru-gawaru agari-sagari-
site, Mannaka wa tomatte iru (Du 23, A). Sikasi, man-
nakano Tokoro dewa

Midu no suiheino Hoko

no Sindod wa,- hokano

Toloro ni kurabete iti-
ban o6kii.” Kosui no
Mida mo, IKiatu no

kytna Henkwa nado no
tameni konoyona Sindo

wo suru node, kore wo

Seiches to nadukeru.
Seiches no  Sindo

Du 23.

no Sytki wa, Kosui ¢a
nagai Katati wo site iru tokiniwa,
= « 2lis
Vgh
de ataerareru ; tadasi, L wa Kosui no Nagasa, i wa heikin-
no Iukasa de aru. Wagakuni no omona Kosui demo,
Seiches no Kenkyl ga dekite irn ga, idureno Baai
nimo, ¢mona Sindd no Sytki wa, ueno Siki kara keisan-
sita mono to yoku au. Mata, kono omona - Sindd no
hokani, Du 23 no B ya C no yoni, ikutumo Husi wo
motta Sindd mo okoru koto ga ara. Husino Kazu ga n
narcha, Sytki wa
2L
'/1V/gT
de aru. n ga 3 ka 4 gurai yori 6i Baai niwa, zissaiwa
konoyona Lkantanna Siki wa motii-gatai.

7=

Seiches to onaziyona Sindo ga, Umi no Wan ya Irie
nimo okoru. Usio no Mitihi no tameni Wan no Suimen
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ga agari-sagari-suru hokani, nao Wan no Midu no moti-
maeno Sindd no tameni Suimen ga syikitekini kawaru.
Kore wo Usio no Hulusindd to nadukeru. Seiches no
Baai to kuraberu niwa, Kosui wo hanbun ni tatikitte
sono Kirikuti wo Umi e tunaida mono wo sozosureba
yoi (Du 24). Sunawati, Wan no
Kuti wa Sindd no Husi ni nari,
Wan no Oku ga Hara ni naru;

sorede, sono Sindd no Sytki wa
e )
['=——;
vV gh
I wa Wan no Nagasa, & wa hei-
kinno Hukasa de aru. Sita ni i
iroirona Wan no Hukusindé no |
Sytki no Rei wo ageru(!): Du 24.
Sytki (hun)
Wan no Na el IS el AR
| Kwansoku ‘ Keisan
Otaru BT ‘ : B
' 45-57 45.3
Hakodate -[ ¢ 'l g
(22-24 , 23.6
|
Aomori 295 ‘ 284
Turuga 57-68 59.0
Ayukawa { 79 8.9
Simoda f 14-18 15.9
v ¥ | (34-38 | S
Nagasaki I i [
' b apaan e o 2.6

Konovéni, zissaino Sviki wa mina Wan no Nagasa

to Hukasa kara kandyosita Atai to oyoso ote 1ru.

1) Wan ni vottewa, Sindd no Sikata de Sytki ga iroironi naru.
w > «

Hakodate, Nagasaki nado wa sore no Rei de aru.




§ 23. XKentyogi.

Mosi Umi kara yosete kuru Naganami no utini,
Wan no koytno Syuki to onazi no ga areba, Wan wa
Tomonari wo site itizirusii Sindé6 wo okosu. Kono Hu-
kusinddo no Takasa wa, Basyo ni yottewa Usio no
Takasa to hotondo onaziguraini naru. Nagasaki dewa
zokuni kore wo Abiki to tonaeru; kore no Takasa wa
1.5 m ni tassita koto sae aru.

Tunami nado no tokiniwa tokubetuni Hukusindo ga
okiku naru. Mata, Boht no Tyasin ga toru tokinimo
itizirusiku Okii. Wan no koytno Hukusindé no Sytki
ga 12 zikan ya 24 zikan hodo de aruto, Usio no Nami
ni Tomonari wo site, Usio no Takasa ga hizyoni oOkiku
naru koto ga aru. Ytmeina Fundy no Wan nado we
sore no itizirusii Rei de aru.

Kaikyo wa hutatuno Wan wo senaka-awaseni tunai-
da yona mono de aru node, kore no Midu mo doyoni
Hukusindd wo okosu koto ga aru. Yumeina Krakatoa
no Kwazan no bakuhatusita tokini, Sekai ni hirogatta
Naganami no Syaki wa, Java to Sumatra no aidano
Kaikyo ni sybdzuru Hukusindd no Sylki to onazigurai
de atta.

USIO NO MITIHI.

§ 23. Kentyogi.

Umi no Hydmen ga, Usio no Mitihi, sunawati 7ydseki
no tameni agari-sagari-suru Moyo wo siru tameni iroirono
Dogu wo tukau.

[tiban kantanna no wa, Kaigan ni Syakudo wo motta
Hasira wo tatete oite, maizikan Suimen no Takasa wo yomu
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no de aru. Konoyona Tekazu wo habuki, mata kore yori-
mo issd0 kuwasiku siraberu niwa, Ziki-kentyogi wo tukau.
Kore wa Tokeizikake de ugoku Kami no ue ni, Suimen
no Agari-sagari wo hikituduite kaki-sirusu mono de aru.

Hutno Kentyogi ni hutatori aru. Hitotu wa, Uki
wo Suimen ni ukabete, sore no Agari-sagari wo Kassya
o toka 'g]u" toka ni tiisakua
site kakaseru mono de aru. Kelvin-siki ya Seibt-

ya Haguruma de, Zissai no

Fuess-siki, Richard(*) no Uki-siki nado wa kore de
aru. Kono Syurui no Siki dewa, Hyomen-nami no tame-
ni Uki ga hagesiku undodsuru no wo husegu tameni, Kisi
ni tikaku hofta Ido ni, Kuda de Umi no Midu wo miti-
biki, kono Ido no naka ni Uki wo irete oku. Kuda ga
amari tiisa-sugi matawa naga-sugiruto, Sytki no tiisai
Hukusindd nado wa yoku arawarenai. Usio no Mitihi
dake wo arawasu niwa kaette kono ho ga yoi Koto mo
aru ga, Hukusind0 wo siraberu niwa Kuda ga tiisa-
sugitewa ikenai.

Uki wo tukawanai hono Siki wa, Midu no Soko ni
ireta turigane-gatano Ento, aruiwa gomuno Hukuro nado
no naka no Kaki ga Midu kara ukeru Aturyoku wo
kakaseru Sikake de aru. Hond a -siki dewa, kono Atu-
ryoku wo, U-zi-gatano Kuda ni ireta Suigin de turiawase,
Suimen no Agari-sagari ni turete, Suigin no Men
agari-sagari-suru no wo, Uki to Pen to de kakaseru.

Konohoka, usui Kinzoku de dekita magatta Kuda
ga Aturyoku no Henkwa ni turete nobi-magari-suru no
wo riyosita Siki mo aru. Mata, agari-sagari-suru Midu
no Hasira no Denki-teik6 no Henkwa wo riyosita no mo

O0'¢
ga

atta ga, kore wa umaku yukanai.

(Y) Risydru to yomu.
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Goku Kiko no samui Tokoro dewa, Ido nado no -Midu
ga koru no wo husegu Hituyé ga aru; kore niwa tirei
Sekiyd no Ranpu wo hitotu tomosite okeba yoi.

Kentyogi wo suetukeru Basyo wo eramu koto wa
taisetu de aru. Tyoseki no omona Bubun wo sirabe,
matawa Heikin-kaimen nado wo motomeru Mokuteki
naraba, amari Hukusindo no itizirusii Wan no Oku nado
wa omosiroku nai. Mata, Kuti no goku tiisai, Oku no hiroi
Wan dewa, Tyodseki no Takasa mo Zikoku mo, Wan no
Soto towa itizirusiku tigau mono to omowaneba naranai.

§ 24. Tyéseki no Gensyo oyobi
Takasa. Tyokoritu.

Tyodseki (Usio no Mitihi) wa yahari Nami no issyu de
aru ga, sore no omona Bubun wa, oyoso 24 zikan gurai-
no Sytki no Nami to, oyoso 12 zikan guraino Sytki no
Nami to no kasanatta mono de aru. Aru Tokoro dewa
24 zikan no Sytki wo motta Usio, sunawati Itinili-zio ga
hotondo nakattari, mata Basyo ni yottewa Hanniti-zio
ga nakattari suru koto mo aru ga, ippanno Baai niwa
korerano hutatu ga kasanatte kuru. Sorede, ippanni it-
tyGya no aidani, Mantyd ga nido, Kantyd ga nido aru.
Sono hutatuno Mantyé no Takasa ya Kantyo no Hikusa
wa _ippanni onazi de nai; kono Koto wo Usio no itinitino
Hudo to nadukeru. Itinitino Hudo wa, mata Kisetu ni
yotte sizyli kawatte yuku mono de aru.

J

Taiinreki no Tuki no Hazime to Nakaba, sunawati
Taiyd to Tuki to ga oyoso Tikya to ittyokusenni naru
tokiniwa, Tyoseki no Takasa ga okiku, kore wo Oosio
(#., spring tides) to nadukeru. Zyogen, Kagen no toki-

niwa kore ni hansite Tyoseki wa tiisaku, kore wo Kosio
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(Z., neap tides) to iu. Mata itinen no uti dewa, Syunbun
to Sydbun no Toki ga Tyodseki no Takasa ga mottomo
okiku, kore wo iganzio (E., equinoctial tide) to nadukeru.

Tyoseki no mottomo itizirasii Tokoro wa Fundy -
wan no Oku de, Oosio no heikinno Takasa (Kantyo
kara Mantyo made no Takasa) ga 15.4 m, Higanzio no
Takasa ga 19.6 m mo aru. Igirisu no Bristol-suidé
dewa Higanzio ga 16.3 m ni tassuru. TydosennoZinsen
atari demo 13.2m ni naru koto ga aru. Korera wa
mina Sekai de nadakai Usio no takai Tokoro de aru ga,
ippanniwa 1 m ka 2m guraino mono de aru. Tokyo no
Kinpen dewa, Sinagawa de 2.2 m, Tateyama de 1.9 m,
Ogasawara-zima de 0.9m to itta yona mono de aru.
Nipponkai no yoéna Utiumi dewa Tydseki wa hizyoni
tiisai ; tatoeba Turuga de 0.3 m, Niigata de 0.4 m gurai
de aru.

Tuki ga Sigosen wo totte kara tugino Mantyd made
no Zikan wa Basyo ni yotte itizirusiku tigau. Oosio no
toki no kono Zikan wo nadukete 7%okoritu (F., establish-
ment) to iu. Tatoeba, Nemuro no hen de 4 zi, Honsya no
Nakaba kara Sikoku e kakete 6 zi gurai, Seto-naikai no
Uzina dewa 10 zi, Onomiti no hen de 11 zi 20-pun gurai,
Nipponkai no Niigata de 3 zi to itta yona Guai de aru.

§ 25. Usio wo okosu Tikara.

Tyo6seki no okoru no wa, Tuki ya Taiyoé ga Tikya ni
oyobosu Inryoku ga, Tikyd no ue no Basyo ni yotte iti-
yO de nai tame de aru. Tentai ga Tikyd no iroirono
Bubun ni oyobosu zentaino Tikara no uti kara, kore ga
Tikyt no Tytsin ni oyobosu Tikara wo hikisatta Nokor
wo nadukete Usio wo okosu Tikara to in. Kono Tika-
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ra ga Tikytzyd ni «donoyoni bunpusarete irn ka to i
Koto wo kangaete miyo.

Ima Mondai wo kantanni suru tameni, Tuki M to

Tikya E (Du 25)

to tada hutatu dake

! m atta Baal wo kan-
: —

@

\ y gaeru ; sosite, huta-
R ‘ tuno Tentai wa Zen-
tai no Dyusin G no

Du 25, mawarini onazi Ka-

kusokudo de mawatte iru to suru.

Ima, sarani Kotogara wo kantanni suru tameni, Tikya
ga Ziten(l) wo sinai mono to kangaeru. Kuwasiku ieba,
Tikyt no Tytsin kara katteni hitotuno Hankei wo hiita
to sureba, kono Hankei wa itu mademo Hokd wo kaezu,
zibun ni heikéni ugoku bakari da to kangaeru. Kdiu
Dyoken de, Tuki to Tikyd to ga Zentai no Dytsin G no
mawari wo, itteino Kakusokudo w de mawatte iru DBaai
niwa, Tikyd no subeteno Bubun wa, sorezore onaz: Ookisa
no En no wue wo, onazi IKakusokudo w de mawatte iru
koto wa akiraka de aru. Ima, konoyona Arisama de
Tuki to Tikyd ga otagaino aidano Kyori wo kaezuni
mawatte iru tokiniwa, hutatuno Tental no aidano Inryoku
ga tyddo sono Kwaiten no tameni okoru Ensinryoku to
turiatte inakereba naranai. Hutatuno Tentai no tagaino
Inryoku wa, tyodo sorezoreno Tentai no Situryd ga sono
Tytsin ni atumatta Baai to onazi de aru kara, tumari
Tikyd no Tytsin no Tokoro ni okeru Tuki no Inryoku
ga Ensinryoku ni turiatte iru Wake de aru.

Tiky( no subeteno Ten wa, maeni nobeta tori, onaze

(*) Tikyd no Diku no mawarino Kwaiten.
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Hankei no En no we wo onazt Sokudo de mawalte iru
kara, sono Ensinryoku (Du 26 no Tensen) wa doko demo
onazi de, sore-

soreno Ten ga ,‘;'/”'A{‘\\_.,

ecaku En no / \\

Tytsin kara so- [ \ :

tono Ho ni muite <~ "‘;\Tf*7> peSars - Tuke
\ /

ira ga, kore ni
hansite Inryeoku
no hé (Du 26
no hosoi Sen) wa Du 26

Basyo ni yotte mina tigau; sunawati, Tuki ni mukatta
Gawa no Ten A dewa, Tuki no Inryoku ga, Tytsin
E yorimo 6kiku, hantaino Gawa no A’ dewa F yorimo
tiisai. Sorede, A dewa Inryoku no ho ga Ensinryoku
ni masari, A’ dewa kore ni otoru. P no yodna Ten dewa
Inryoku to Ensinryoku to ga tagaini katamuite iru ga,
Tikara no Heikohokei wo tukureba hutatuno Tikara no
Goryoku (Du no hutoi Ya) ga wakaru. Konoyoni site,
Tikytzydé no iroirono Ten ni okeru Goryoku, sunawati
Usio wo okosu Tikara wo motomeruto, oyoso Du 27

e () no yona Arisama ni
AA/'/ ¢ \,\\‘

7 R naru.

— b . .
g / \ [ma mosi, ue mni
<—4\ o> Tuki  kangaeta yona Undo ni,
~ [ Tiky(. no Ziten wo ku-

LR L 5 %
S L waeta naraba do naru

= L

Du 27. ka to iuto, sore no tame-
ni Tikyd no Hyomen no Dytryoku ga zentaini sukosi
kawari, mata Ido ni yotte no Tigali mo aru ga, sore no
tameni ueno Du no Moy6 wa, Daital ni oite, kawaranai

koto wa akiraka de aru. Sukunakumo, Tikyd no ue de,

e " T

e e Sln e i
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Keido ni yotte no Tigai wa konotameniwa okoranai.
Usio wo okosu Tikara wo suiheino Hoko to entyokuno
Hokd to ni wakete miruto, tugino yoéni naru:
3 mRB .
/«;b sin 2z,

2 { |

Suihei-bunryoku, H=

Entyoku-bunryoku, 7 :‘me# (—‘);,7 cos’ 2 — 7}) -
75 9 ¢

tadasi, m wa Tuki wo Tikya ni kurabeta Situryd no
Wariai, B wa Tikyt no Hankei, » wa Tuki to Tikyt no
aidano Kyori, 2 wa Tuki no Tentyo-kaku (sunawati sono
Toti no Maue kara Tuki no katamuite irn Kakudo)

7 3 e
de aru. H wa, 2=—— matawa —— no tokini mottomo

4 4
okiku, V wa z=0 matawa =z no tokini saidai de aru.
V no saidaino Atai wa, Tiky( no heikinno Dyaryoku no
';;uillimﬁ guraina mono de aru kara, konniti mottomo

seimituna Kikai demo koredakeno wadukana Dytryoku no
Henkwa wo mitukeru koto wa mudukasii. H mo tiisana i
mono de, Dytryoku no ~M,)__,1|T(W gurai ni suginai. Sikasi,
suiheino Hokd niwa hokani hataraku Tikara ga nai kara,
wadukana Tikara demo, sore no Kikyo ga arawareru
koto ni naru no de aru.

Ima, Dytryokau ga entyokuni hataraite iru hokani)
suiheina Tikara I ga kuwawareba, soko no Entyokusen
ga sukosi katamuku Wake de aru. Sikasi, sono Kata-
muki wa kiwamete wadukana mono de, mosi Nagasa
11.52 km no Sinsi wo turusita to kangaeruto, sono Hazi
ga wadukani 1 mm dake hureru no de aru. Konoyona
nagai Sinsi no kawarini, kore to onazi Hataraki wo suru
Suihei-sinsi wo tukauto, zissai kono wadukana Entyoku-
sen no Hure wo hakaru koto ga dekiru. Tuki no Ho6ko,
sunawati z ga kawaru ni turete, Entyokusen no Hazi
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wa daitai Du 28 no yona Kyokusen(!) no ue wo ugoite

18

2 KITA
HIA \ 6 A 3
AT e \

\ e \
513 5‘}" ( 3 /]I >9 ‘
: 3\ ’i/ /’Z!
. /// G oha
Du 28,

Hokui 52° 23’ no Tokoro ni okeru Henkwa. Hidari wa, Tuki ga Sekidd

ni aru toki; migi wa, Tuki ga Sekid6 kara 18°26/ Minami ni aru toki.

yukn koto ga zikkenzyd karamo tasikamerareta(?).
Konoyoni Entyokusen no Hokod ga syuakitekini ka-
waru koto no daiitino Kekkwa wa, Umi no Hyomen ga
sore ni suityokuni nard to site ugoku koto de aru. Kai-
men no agari-sagari-suru no wa sore kara okoru dainino
Kekkwa ni suginai. Karini Ooumi wo takusanno Kuiki
i ni sikitte, Midu ga tagaini kayowanai yoni sureba, Tyoseki
! wa hotondo wakaranaku naru de aro.
Ue dewa, Tuki bakari no Eikyd wo nobeta ga, Tai-
y0 ni tuitemo mattaku doyona Koto ga ateharharu.
Taiyd no Baai wa, Situry6 ga Tuki ni kurabete itiziru-
siku Okii kawarini, Kyori ga to6i node, sore no Eikyo wa
kekkyoku Tuki no vorimo sukunaku, 2.2 ni taisuru 1
no Wariai de aru. Mosi, Usio wo okosu Tikara ga 1/,
ni hireisinakatta naraba, Tuki to Taiyéo no Eikyd wa
marude Teido no tigatta mono ni naru no de aru.
Zissaino Usio wo okosu Tikara wa, Tuki to Taiyo to

()  Stzi wa, Tuki ga Sigosen wo totte kara tugini mata kore wo
toru made no Zikan wo 24 ni watta Zikoku, sunawati Tuki no Toki.

(*) Zissaiwa TikyQ zisin mo Usio wo okosu Tikara no tameni su-
kosi henkeisuru kara, sonotameni Kotogara ga nao hukuzatuni naru.




§ 26. Turiai-setu.

hutatuno mono no Eikyoé ga kasanatta mono de aru
kara, nakanaka hukuzatu de aru. Daiiti, Tuki no Syuki
to Taiyd no sore to ga tagaini warikirenai Kazu no
Wariai ni natte iru kara, onazi Arisama ga kurikae-
sareru koto wa nai. Mata, maeni ageta H ya V no nakani
aru r ya 2 ga Toki to tomoni kawaru Arisama mo naka-
naka hukuzatuna mono de aru.

Konoyona Tikara wo uketa tokini, Umi no Midu ga
donoyo6ni ugoku ka to iu no.ga tugino Mondai de aru.

§ 26. Turiai-setu.

Newton wo hazime, Euler, Bernoulli nado
wa, Umi no Midu ga, Tentai no Inryoku wo ukete, turi-
ote oru Baai no Katati ni natte oru to kangaeta ; sunawati,
Umi no Hyomen wa, itudemo sono Toki no Entyokusen
ni taisite suityokuni naru mono to kangaeta. Kore ga
sunawati 7Zuriai-setw (E., equilibrium theory) de aru.
Konoyona Umi no Hyomen wa, Tuki aruiwa Taiy0 idu-
reka hitotu dake aru to sureba, hitotuno Kwaiten-daentai
ni naru Wake de, sore no Diku wa sono Tentai no HoKo
ni mukai, Tentai ni mukatta Ho6 to, hantaino Ho6 to ni
itumo Mantyd wo okosu koto ni naru. Konoyona Katei
wo Moto ni site, Tyoseki no Takasa wo keisansite miruto,
Tuki no tameni okoru mono ga wadukani 55 cm gurai ni
naru. Iroirona Hosei wo kuwaete mitemo, konoyoni kei-
sansita Tyoseki no Takasa wa, zissaino mono ni kurabete
amari tiisa-sugiru. Nominarazu, zissaino Manty6 wa kana-
razasimo Tuki ya Taiyd ni mukatta Tokoro ni okorazu,
kaette Tentai ga Tiheisen no Hoko ni aru tokini okora
Baai ga 0i kara, ueno Turiai-setu wa Zizitu ni t6i mono
to iwanakereba naranai.
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Hitotuki hodo no Sytki wo motta noroi Usio no
Nami de saemo Turiai-setu no simesu torino Takasa niwa
naranal koto ga wakatte iru.

2

§ 27. Undo-rikigakutekino Setu.

Laplace wa kore ni hansite Tyoseki no Mondai
wo undo-rikicakutekini kangaeta. Madu Mondai wo kan-
tanni suru tameni, Tikya zentai itiyona Hukasa no Umi
de Owarete iru to kangaeta. Sosite, Tyoseki no Nami to
onaziyona Nami ga, hoka kara Tikara wo ukezu, ziytni
Tikyt wo mawaru Baai wo kangaete miruto, sono ziytna
Nami ga Tikyt wo hitomawari-suru Zikan wa, Umi no
Hukasa ni yotte iroiro tigau koto ga wakaru. Ima, kore to
onaziyona Nami wo okosu Tikara ga 12 zikan no Sytki de
hataraku tokini, mosi ziyna Nami no Sytki ga 12 zikan
yorimo nagakereba, ippanno Sindé no Riron kara, Nami no
Isd (phase) wa Tikara no Iso6 to hantaini naru Wake de aru.
Mata, mosi Tikara no Sytki ga ziyGna Nami no Sytki
to tyddo onaziku nareba, Tikara wa tiisakutemo, Nami
wa hizyoni takaku naru Wake de aru. Koiu Kangae ni
yoreba, Usio no Isd ga Tikara no Is6 to hantaini naru
koto ya, mata Usio no Takasa ga Okisugiru koto nado
mo husigi dewa nai. Sikasi, zissaino Umi no yona
hukisokuna Katati wo sita Mono ni, kono Kangae wo
dyosuru koto wa nakanaka mudukasii.

Konohoka, Airy nado wa, Umi no iroirono Bubun
wo, Tikyt no ue ni aru Mizo to minasite, Tydseki no
Moyd wo setumeisiyd to kokoromita. Tomokakumo,
undo-rikigakutekini Tyodseki no Mondai wo kangaeru no
wa mottomo ontd de aru ga, kore ni yotte Tyoseki no

!

i e
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Takasa wo kandyosite, zssaino Takasa to hikakusura
yona koto wa dekinal. \

Ferrel ya Harris nado wa, ueno yoni, susunde
yuku Nami bakari wo kangaetewa zissaino Tyoseki wo
setumeisuru koto wa dekinai to iu node, Umi wo iroirona
Bubun ni wakete kangae, sono iroirona Bubun ga tyodo
Kosui no Seiches no yona Sindd wo suru mono to kan-
gaeta, Konoyona Teizyo-nami to, ipponi susunde yuku
Nami to ga kasanatte iru mono to sureba, iroiro huku-
zatuna Gensyd wo tugdyoku setumeisuru koto ga dekiru.
Ooumi no naka ni aru Sima nado de, Sindo no Husi ni
atarn Tokoro wa Tyoseki no Takasa ga tiisaku natte
simau Wake de aru ga, zissaini konoyona Tokoro ga
ikutumo aru. Mata hutatuno tagaini suityokuna HoOko
ni Teizyo-nami ga atte, sono hutatuno Sindé no Isé ga
Syaki no -;,1— dake tigatte iru Baai niwa, Suimen wa
tyodo Kwaiten no otoroeta Koma no Men no yoéna Undd
wo suru; sunawati, Suimen wa katamuita mamade en-
tyokuna Diku no mawarini mawaru no de aru.

Zissaino Tyoseki no Baai nimo kore to niyotta Koto
ga aru. Tatoeba, Utiumi no yona Tokoro de, Epgan ni
okeru Mantyé no Zikoku wo sirabete miruto, Suimen no
mottomo takai Tokoro ga, Utiumi no Mawari wo, 12
zikan no Sytki de, mawatte aruku yona Baai ga tokoro-
dokoro ni arn. Harris wa konoyona Basyo wo nadu-
kete Amphidromic region to itte iru.

Harris no Setu no Ketten wa, Umi wo kattena
Jubun ni wakete kangaeta koto de aru; sonotori wake-
nakereba naranai to kagitta Rikutu wa nali no de aru.
Sikasi, tomokakumo, susunde yuku Nami nomi de Tyo-
seki wo setumeisiyd to suru no wa murina Koto de, dosi-
temo Teizyd-nami mo awasete kangaeneba naranal.
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§ 28. TyOwa-bunseki.
A. Riron.

Newton ya Laplace nado no yoni, Usio wo okosu
Tikara kara, zissaino Tyoéseki no Takasa ya Zikoku nado
wo kandyosuru koto wa, hukuzatuna Tikyd no Umi ni
tuitewa totemo Mikomi ga nai. Sikasi, Zituyé no ue
Takasa ya Zikoku
wo arakazime siru to iu koto wa kiwamete taisetuna
Koto de aru.

Lord Kelvin wa, kono Hituy6 ni 6zuru tameni,

kara, iroirono Basyo ni okeru Usio no

Tyoseki no Tyowa-bunseki (K., harmonic analysis of tides)
to iu Hoho wo kangaedasita. Usio wo okosu Tikara ga,
Tuki ya Taiyo no Kyori to sono Tentyo-kaku to ni yoru
koto wa maeni nobeta tori de aru ga, kono Kyori to
Kakudo to ga, Toki to tomoni kawaru Arisama wa naka-
naka hukuzatu de aru. Kelvin wa konoyoni hukuzatu-
na (Tikya ni taisite no) Unddé wo suru Tuki to Taiyd
no kawarini, karini 21 hodono, iroirona Sytki de, kisoku-
tadasii Undo wo suru Tentai wo sOzosita ; sosite, kono
takusanna sozotekino Tentai ga, dozini Tikyh ni Usio
wo okosu tokiniwa, sore no Kekkwa wa tyodo zissaino
Tuki to Taiyo to ga Tikara wo oyobosu no to doyomi
naru to iu koto wo simesita. Iikaereba, zissaino Usio wo
okosu Tikara wo, 21 torino Syitki wo motta kantanna Bubun
nt wakerw koto ga dekirw to iu no de aru.

Sorede, Umi no Midu niwa, 21 torino Tikara ni yotte
okosareta Nami ga dozini kasanatte arawareru Wake de

aru ga, sorerano Nami no Takasa ya Is6 nado wo
rironzyd kara kandyosuru koto wa mudukasii kara,

kore wo zissaino Kwansoku no Kekkwa kara kimeru.

O AL T RIS =
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Korerano sozotekino Tentai no Undo wa mina kantan
de itiyo de aru kara, aru kimatta Basyo ni tuitewa,
sorezoreno Tentai ga okosu Usio no Takasa wa kimatte
ite, sore no Is6 wa itiyoni susunde yuku. Soreyue ar
kimatta Basyo ni tuite itido kono takusanno Tental no
onono ni sotosuru Usio no Takasa to Is6 wo sadamete
simaeba, sorekara notiwa itudemo kattena Toki no Usio
no Takasa ya Zikoku wo keisansite siru koto ga dekiru
no de aru.

Matomete ieba, 7Wéseki wo irotrono kantanna Bubun ni
wakete, sorerano Bubun no Syuki wo rironzyd kara sadame,
sore no Takasa to Isd to wo Kwansoku kara sadameru to
iu no de aru. Korerano 21 hodono Tentai kara okoru
Usio no utide, omona mono wo agete miruto, tugino tori
de aru:

Namae(1) Hugb (SZ:E{;)
1. Tuki kara okoru Usio:
a) Hannitino Usio (semjdiurnal)
Principal lunar tide ...... AR (12 12.42
Major elliptic tide .......... N 12.66
b) Itinitino Usio (diurnal)
Eumar-tide i g eroich ) 25.82
Tuni-solar tide .....eeeneenn. K, 23.93
2. Taiyd kara okoru Usio:
a) Hannitino Usio (semidiurnal)
Principal solar tide.......... S, 12.00
b) Itinitino Usio (diurnal)
Solar tide - ool Lot e P 24.07
Luni-solar tide (ue ni aru to
OLBZISTONON oz oo S K, 23.93

() Tokubetuna Usio no Namae wa Eigo de dasu.




~
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§ 28, Tyowa-bunseki.

Konohokani, Tuki kara okoru hitotukino Usio (monthly
tide, Mm) ya, hantukino Usio (fortnightly tide, Mf) ya,
mata Taiyo kara okoru hantosino Usio (semi-annual tide,
Ssa) nado no yona hizyoni nagai Sytki no mono mo aru
ga, sorera no Takasa wa taitei goku wadukana mono
de aru.

B. Keisan no Hoho.

Sate, zissai Kentyogi de eta hukuzatuna Usio no
Kyokusen kara, kore wo kumitatete iru iroirono Bubun
no Takasa ya Is6 wo dosite motomeru ka to iu koto wo
kantanni noberu.

[roirono Bubun no Sytki ga, mae kara wakatte iru
kara Tugd ga yoi. Ima, art kimatta Hyozyun-ten kara,
Zikan t ni okeru Suimen made no Takasa wo & to sureba,
Sytki 7y 7 73....7» no Nami no tameni, & wa tugino

Siki ni arawasu yona Henkwa wo suru:

¢ \
h="hy+ 4,cos i\‘lfr - ;(1) + A.cos (27r _f - /cz)+ ~ 2
T,

Ty

R R e + A,L(f")"(‘z/'r*‘t‘ ¥ A:,.) \1)

4

Tadasi, h, A, # nado wa iduremo, sono Basyo ni kimatta
Zyost de aru. h, wa HyoOzyun-ten kara Heikin-suimen
made no Takasa de, Rikuti-sokuryd nado niwa hituyona
mono de_aru. A, A4,...., x» «;-...nado wa Zydseki no
Tyowa-zyosii (E., harmonic constants of tides) to tonaeru
mono de aru.

Madu, h, wo motomeru niwa do sureba yoi ka?
Kore niwa, nagai Tosituki no aida ni watatte, maizikan-

(") Kuwasiku zissaino Usio wo arawasu niwa, mada konohokani
7y, 47, .. ..37, 75, .. .00 yona Sylki wo motta Nami wo kuwaeneba
naranai.
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no h wo hakari, sore no Heikin wo toreba yoi.
Ima, karini Taiyd no itiniti (24 zi) no Sytki wo
motta Nami to, Tuki no itiniti (24 zi 50-pun 28.3 byo(*))

no Nami to tada hutatu dake ga kasanatte kuru Baai wo

kangaete miru ; sosite, 365 niti to 9 zikan no aida, mai-
zikanno & wo hakari, kore wo kuwaeta Wa wo Zikan
no Kazu 8769 de watta Heikin A, wo motomeru :
L 1 1
R S Ty R ) D (o A._,1>
8769 8769 k-1 \ 24 .84

+— 1 SAILU\<27]| _];, 2 K>
8769 x=1 ~ 24 r

Tadasi, k wa 1 kara 8769 made no Seist de aru.

365 niti to 9 zikan wa, Tuki no Hi de kazoete tyodo
353 niti ni naru kara, koredakeno aidaniwa Tuki no
Nami ga 353 aru. Koredakeno nagai aidani 8769 hodo-
mo, onazi Aida wo oita Ten wo totte miruto, sorerano
Ten ni ataru Tuki no Nami no Takasa niwa, + no mo
areba — no mo ari, kore wo mina yosete kuwaeruto,
sono Wa wa 0 ni natte simau.

Nao kuwasiku ieba,

LU T S S e 27r/.‘—1—7/(1>

8769 . 8769 "7 24.84
L5t ool B~ «)
R960. .~ ke o200

no utide, Siki no Migigawa no hazimeno ¥ wa 0 ni
natte simau(?). Tugini, Taiy6 kara okoru Nami no Ta-

(") Tuki ga Sigosen wo totte kara tugini mata onazi Sigosen wo

toru made no heikinno Zikan.
" . J.f,‘w m k:-\n_ b m .~ A
(®) Ippanni = cos27kc— matawa Zsin27zk—~ wa, m to n ga Seist no
2 k=1 n k=1 n
< ~ m 1 353
3aai niwa, 0 t¢ naru kara de aru. K BAIDIR = = et
Baai niwa, 0 t¢ na kara de aru ono Baa & =Gie1 = 8769

de aru.
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kasa wo itizikan gotoni hakatta mono wo, itiniti no aida
ni tuite kuwae-awaseruto, + to — to ga onazi dake
aru kara, sono Wa wa tyodo 0 ni naru. Sorede 365 niti to
9 zikan no Wa wo toreba hazimeno 365 niti no Wa wa
0 ni natte, nokoru no wa tada 9 zikan no Wa de aru.
Kore wa 0 niwa naranai ga, sikasi kore wo 8769 de
watte simaeba tiisana Kazu ni naru no wa akiraka de
ara. Sorede, ueno Siki no nibanmeno ¥ mo hotondo 0

2h ga hotondo 4,

o e 1
ni tikaku naru kara, kekkyoku —-

ni hitosiku naru no de aru.

Zissaino Baai niwa iroirono Sydaki no Usio ga taku-
san kasanatte iru kara, subeteno Nami wo kesite simatte
h, wo motomeru niwa, sukunakutomo 18 nen hodono
aida no Heikin wo toraneba naranai.

Tugini, A ya # nado no Zyo6sd wo motomeru Hoho
no Daitai wo setumeisiyo. Tatoeba, Tuki no Hanniti no
Sytki wo motta Usio M, no Zyosi wo motomeru. Madu
Tuki no Hanniti, 12.42 zikan wo 24 ni watte, sono hitotu-
no Bubun wo “ Tentai M, no Itizikan ” to nadukeru. Ima,
Kentyogi no Kiroku ni tuite, kono Tentai M, no Itizikan
gotoni, Suimen no Takasa hA—h, wo hakaru. Sosite, M,
no Zikan de kazoeta Dai 1zi, Dai 2zi,...... Dai 24 zi
ni ataru h—A, no mainitino Atai wo betubetuni wakete,
sorezore yose-atumeru. Tatoeba, M, no Dai 1 zi ni okern
Atai wo nagai aida ni tuite yoseta to sureba, korerano
Zikoku ni okeru hokano Tentai no Iti wa iroiro-samazama
de atte, kore ni yotte okoru Usio no Takasa wa - mo
areba — wmo atte, nagai aida no Heikin wo toreba,
korerano hokano Tentai no Eikyd wa kiete simatte, M,
kara okoru h—h, no Atai nomi ga nokoru. Doyoni site,

M, no iroirono hokano Zikoku ni okeru Atai wo moto-
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mete simaeba, M, no Sinpuku A mo Isd « mo wakaru
no de aru(l).

Zissal niwa, iroirono Tentai no Sytiki no ,_z',‘_ no Zikan
gotoni & wo hakaru to iu koto wa nakanaka mendo de
aru kara, Taiyo-zi no itizikan-gotono & wo hakatta Hyo
wo tukutte oite, sonouti kara motomeru Tentai no Dai 1
zi, Dai 27,....ni mottomo tikai Zikoku no Atal wo
totte kore ni kaeru. Kositemo, nagai aida no Heikin
wo tora Baai niwa, taisita Ayamari wo syozinai.

Konoyoni, Hyo no naka kara iroirona Tentai no
Zikoku ni tikai A no Atai wo yori-idasu niwa, iroiro
benrina Hoho ga dekite iru. Tatoeba, tekitoni takusanna
Ana wo kirinuita Kami wo Hyd no ue ni nosete, sono
Ana kara h no Kazu wo hiroi-dasu yoni sita no mo ari,
mata toOmeina Kami ni nanameni Sen wo hiita mono wo

tukau koto mo aru.

C. Keisan no Kekkwa.

Iroirono Basyo ni tuite, Tyoseki no Tydwa-zyosi
wo motomete miruto, itizirusii Tigai ga aru. Aru Tokoro
dewa itinitino Usio ga hotondo nakattari, mata ara Basyo
dewa hannitino Usio ga hizyoni tiisai. Itinitino Usio to
hannitino Usio to, dotira ga katte iru ka to in koto wo
miru tameni, tirei O no Takasa to K, no Takasa wo
kuwaeta mono wo, M, to S, to kuwaeta mono to kura-
beru. Tatoeba, Taiheiyd no Rei wo agete miruto, tugino

Hy6 ni simesu yona mono de aru :

() Zissai niwa, ;1o %, 3....no Sytki wo motta Nami mo dozini
nokotte arawareru kara, mata kore wo bunkaisite sorezoreno Keisti wo
kimeru. Sikasi, korerano Usio wa ippanniwa tiisai mono de aru.
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0+ K,

Basyo —

STy | U3,

PR s B e

- Wellington (New Zealand).............. 0,11
Sl e Sl bl s Sl 0.37
Nagasaki' . ool 0000 A P o s Aot 0.35
IO O S P Aol 0.76
E4E) T R e e R S MR R e 1.09
Ll e S SR e S s e e 1.27
Unalga Bay (Aleutian Tslands).......... 2.40

Mata, « no Atai mo, Basyo ni yotte iroiro tigatte iru.

Mottomo itizirusii Hannniti-zio S, to M, no Is6 ni tuite,
0.04(xg,—#1,)(Y) no Atai wo motome, kore wo Usio no
Yowai to nadukeru. Kore wa tyodo Mangetu ka Singetu
no Toki kara, tugino Oosio made no Hikazu wo simesu
mono de, kore mo Basyo ni yotte iroiro tigatta Zyosi
de aru. Tatoeba, Yokohama ga 1.3 niti, Simoda ga 1.0
niti, San Francisco ga 0.5 niti de aru. 3asyo ni yottewa
huno Atai ni naru koto mo aru.

Yoho. Ima, artt Basyo ni tuite, Tyowa-zyost wo
mina sadamete simaeba, sorezoreno Usio wo kandyosi,
sore wo kumi-awasete, kattena Toki no zissaino Usio wo
arakazime sirn koto ga dekiru ; sunawati Tyoseki no Yoho
(., tide prediction) ga dekirn. Iroirono Usio no Nami wo
awaseru niwa, Keisan de suru koto mo ari, mata Kikai
WO motiiru koto mo aru. Konoyéna Yohé ga doreguraino
Teido made yoku ataru ka to iu Rei wo agete miruto,
lgirisu no Portsmouth ni okeru Manty6 no Zikoku no
Yoho to Zissai to no Tigai ga 5 hun wo koenai Baai oa

() # wo Kakudo de arawasuto, Usio no Yowai wa Hikazu de
ataerareru.
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oyoso 50 % de, 16 hun kara 20-pun no Tigai no aru
Baai wa 3.4 % guraino Wariai de aru. Mata, Mantyo no
Takasa no Yohd no Ayamari wa, 6 inch yori sukunai
Baai ga 57 9%, 13-18 inch no Baai ga wadukani 7.5/ %

gurai de aru.

§ 29. Kisyd ni Kwankei no aru Usio.
Sonotano Usio.

Tyoseki no Takasa wa, Kaze ya Kiatu no Henkwa
no tameni kanari itizirusii Eikyo wo ukera. Kisyogaku-
zyono Gensyo niwa itiniti no Sydki wo motta mono ga
b6i kara, sore no Eikyd wa, 24 zikan ya 12 zikan no
Sytki wo motta Tyodseki ni kasanatte arawareru.

Mata, Tentai kara okoru Sytki to tigatta Sytki no
Usio ga arawareru koto ga aru. Kore wa, hutatuno tigatta
Nami ga kasanaru tokini dekirn mono de, tydodo Onkyo-
gaku de iu Kumiai-on (E., combination tone) to onaziyona
mono de aru. Kore wa ippanniwa tiisana mono de aru
ga, sore no Syaki ga Wan nado no Hukusindd no Sytki
to onazi Baai niwa, kanari itizirusiku naru koto mo aru

Ookina Kosui, tatoeba Amerika no Lake Super ior
de kwansokusita Kekkwa ni yoruto, kono Kosui no
Suimen wa, §25 ni nobeta Entyokusen no Henkwa ni
dzite, sore ni suityokuni naru yoni ugoite iru koto ga
yoku wakaru. Mata Lake Michigan demo Tyoseki
ga kwansoku-sareru ga, SOno hannitino Usio no Takasa
wa 4 sun guraino mono de aru.

Kaigan ni tikai Rikuti no Ido no Midu wa, Kiatu
no Henkwa no tameni agari-sagari-sura nominarazu, mata

sono Tiho no Tyoseki ni turete, henkwasuru. Tatoeba,
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Tokyo-Daigaku no naka ni aru hukai Ido dewa, 2em
gurai, mata Suruga no Yosiwara no Kaigan kara 3.3 km
hanareta aru Ido dewa 10 em guraino Agari-sagari ga aru.

Usio wo okosu Tikara wa, tada Umi no Midu ni
hataraku bakari de naku, Tikyd no subeteno Bubun ni
hataraku. Tikyd wa kwanzenna Gotai de nai kara, kono
Tikara no tameni ikuraka Katati wo kaern. Sonotameni,
Tikyd no Hyomen de kwansokusareru Usio no Takasa
wa, Tikya ga Katati wo kaenai to sozosita Baai ni
kurabete tiisai Wake de aru. Goku Syaki no nagai
Usio ni tuitewa, maeni nobeta seisi-rikigakutekino Riron
wo Oyositemo taisita Ayamari wa nai kara, konoyona
Usio no zissaino Takasa wo, Tikyti wo kwanzenna Gotai
to sozosita Baai no rironzyono Atai to hikakusite, Tikyt
no Gosei no Keisi wo motomeru koto ga dekiru.

Usio no Nami no tameni ugoku Umi no Midu to
Tikyt to no aidano Masatu wa wadukana mono de aru
ga, kore ga hizyoni nagai aida hatarakeba Tiky( no
Ziten no Sokudo wo itizirusiku herasu Wake de aru.
Sorede, Itiniti no Nagasa wa sukosi dutu nagaku naru
mono to kangaerareru.

§ 30. Siodoki no Du.

Tikylzyo no iroirono Basyo ni okeru Mantyd no Ziko-
ku wo Greenwich no Toki de arawasi, kono Zikoku
no onazii Basyo wo Tidu no ue de musubi-awaseru yona
Sen wo hikeba, Usio no Nami ga susunde yuku Moyd ga
hitomeni wakaru. Konoyona Sen wo Siodoki-sen (E.,
cotidal lines) to naduke, sore wo kaki-ireta Tidu wo
Siodoki no Du (E., cotidal charts) to iu. Qoumi no naka
dewa Tyoseki wo kwansokusuru koto ga mudukasii kara
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tada Engan no Kwansoku wo Dodal to site, Riron no
Tasuke wo karite Sen wo hiku no de aru kara, ippanniwa

Du 29,

? Taiheiyd ni okeru Hanniti-zio no Siodoki-sen.

Sen no wakino Roma-stizi wa Mantyd no Zikoku wo Green-
| wich no Toki (Tuki no) de simesu. S@zi wa itumo Mantyo no
i susunde yuku hono Gawa ni kaite aru. Siodoki-sen no atumaru
Ten wa Amphidromic point to itte, Sio no Takasa no 0 ni naru
Tokoro, sore no mawari wa amphidromic Region de aru.

amari tasikana mono dewa nai. Tada, Rikuti ni tikai
Bubun wa, Sinyd ga dekiru kara, Zituyd niwa naru.
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Koremade iroirono Syomotu ni aru Siodoki no Du wa,
Usio no Nami ga susunde yuku Nami bakari de aru
to kangaete tukutta mono dearu ga, Harris wa, zibun
no Setu ni motoduite, Teizyd-nami ga aru mono to kan-
gaete, koremade towa tigatta Du wo tukutte ira (Du 29).
Harris no Setu ni tuitewa Iron mo aru ga, kono Hito
no Du wa Zissai to yoku atte iru Baai ga oi.

§ 3l. Tyoryi.
. Tyoseki no tameni Midu ga suiheino HOko ni nagareru
Gensydo wo Tyorya (E., tidal current) to iu. Nami
Ooumi wo susunde yuku tokiniwa, Nami no Mine no

r*Q

0]

Tokoro no Midu wa maeni susumi, Tani no Midu wa
sirizoite irn Wake de aru ga, Rikuti ni tikaku naruto,
Moy6 ga tigau. Ooumi dewa, Mantyo aruiwa Kantyd no
noti 3 zikan de, Nagare no Hoko ga hantaini naru Hazu
de aru ga, Kaigan dewa Mantyd to Kantyd no Toki ga
tyodo Tyoryt no Kawarime ni naru. Kaigan kara dore-
dake hanareta Tokoro de, Ooumi to onazini naru ka to iu
koto ni tuitewa, amari tasikana Koto wa wakaranai ca,

9

aru Kwansoku no Kekkwa dewa, waduka 3 mairu no Oki
de, sudeni konoyoni naru s6 de aru.

Hiroi Umi no naka dewa Tyoryt no Sokudo(t) wa
tiisana mono de aru ga, Kaigan no asai Tokoro ya, semai
Tokoro dewa, itizirusiku naru kara, Hunanori wa tuneni
kore ni Ki wo tukeru. Baai ni yottewa, sore no Sokudo
ga 1zikan 11 kairi ni tassaru koto ga aru. Konoyona
Baai niwa tfrei 6kina Udumaki ga dekiru. Noruwé no
Lofoten no Sima no Tikaku ni aru Udumaki wa Seka

() Sokudo wo hakaru Hoho wa § 33 ni aru.
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ni nadakai. Wagakuni dewa Naruto no Uda ga ylmel
de aru ga, sono Udu no, Me ni mieru Bubun no Tyokkei

(84

wa 7-8 ken guraino mono de aru.

Ara kimatta Basyo ni tuite, Tyorya ga Toki to
tomoni kawaru Arisama wo simesu tameni, tokubetuna
Du wo motiiru koto ga aru. Du no uti no kimatta Ten
wo Moto to site, iroirono Zikoku ni okeru Tyoryt no
Hokd to Sokudo to wo, kono Ten kara hiita Ya no
Hokd to Nagasa de arawasu; sosite: korerano Ya no
Hazi wo Zikoku no Zyun ni turaneta Sen wo hiku.
Konoyoni site dekita Kyokusen no Katati kara iroirono

Kite Koto ga wakaru. Tatoeba,
kore ga Ya no Moto wo

3 Tytsin to sita Daen ni naru
Baai niwa, onazi Syaki no
o Nami ga tigatta Hoko ni ka-

)
/ sanatte iru koto ga wakaru ;
‘; 4., mata, Du 30 no yona Baai

niwa, konoyona Nami no
Du 30. A ;
i hokani OK de arawasareru
KITA yona Nagare ga, itumo

'I Tyoryt no hokani kasa-
[ ’ 8 natte iru koto ga wakaru.
S Zissaino Kwansoku ni yot-
[ T8 70 % \\Ig 2532 te tukutta Du wa, tatoeba
i K Du 31 no yoni, hukuzatuna
f Y mono de aru.
. Kawa no Kuti nado
[ ) ’ dewa Tyoryt wa - huku-
Sy s Hicks, zatuni naru. Hyomen no

See a0y

9 10 R & Midu to Soko no hdé no
Midu to ga hantaini na-
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gareru yona koto mo aru. Sosite, Kawaguti no Doro ya
Suna wa Tyoryt no tameni hakobarete Asase ya Hukami
wo tukuru.

Usio no Nami ga Kawa wo nobotte yuku tokiniwa,
Nami no Katati ga dandanni kawaru. Usio no ageru
Zikan wa, Zyorya ni yuku hodo mizikaku naru. Ama -
zon -gawa dewa 500 mile no Zyoéryt made Tyodseki no
Eikyo ga aru s6 de aru.

§ 32. Sio-tunami.

Acai Iric ya Kawa nado ni Usio no Nami ga
susunde yuku tokini, Nami no maeno hono Katamuki ga
kytni nari, Du 32 no yoéna Katati ni natte susunde
yuku koto ga aru. Kore

wo Sio-tunami (L., tidal e
bore) to nadukeru. d \’**ﬁ:‘
Sio-tunami no su- ——————L
sunde kuru no wo Oka
Du 32.

kara mite iruto, tyodo

i , i ey :

Midu no Dote ga susunde kuru yoni mieru 86 de aru.
Kono Namino mae to usiro no Takasa no Tigai A'-h ga
8m kara 10m ni naru koto ga aru node, Hune ni
tottewa osorubeki Gensyo de aru.

Sio-tunami no Arisama no susumu Sokudo wa

de aru.

Sina no Tien-Tang-Kiang (8$#{L) wa, itizirusii Sio-
tunami no okoru koto ga aru no de nadakai. Sono-
hoka Seine-gawa ya Amazon-gawa nado no Kawa-
guti nimo tokidoki -Sio-tunami ga okoru; kotoni Ama -

|




86 33. Kairyl

en

zon -cawa dewa Kawaguti kara sdzyt-ri no Zyorya made

noboru koto ga aru(?).

KAIRYTU.

§ 33. Kairyi.

Tyoseki no tameni okoru iwayuru Tyoryd dewa,
Midu no Bubun wa kimatta Basyo wo atira-kotira ni
ugoku bakari de atte, Midu ga toku hedatatta Basyo ni
nagarete yuku yona koto wa nai. Konoyona sytkitekina
Oohuku-undd no hokani, Umi no Midu wa mata tyodo
Kawa no Nagare no yoni kimatta Hoko ni hikituduite
nagareru Baai ga aru. Konoyona Nagare wa omoni
Hyomen no Bubun ni kagirarete iru. Kore wo Kairyt
(E., current, matawa ocean current) to itte, Tyoryd to
kubetusuru.

Kairyt no Kenkyt wa Ooumi wo kokaisuru Hitobito

(') Boht no Toki ni okeru Tunami (Kaisyd) ni tuitewa, mada
zytbun tasikana Kenkyl ga dekite inai ga, watasi no Kangae dewa,
kore wa Bohti no tameni hukai Ooumi de okotta goku nagai Nami ga
Kaigan ni tikaduku ni sitagatte Sio-tunami no yona Katati ni naru
mono de ard. Sono Tunami ni naru Nami wa, Baai ni yottewa Usio
no Hukusindd no yona Teizyonami de aru koto mo ari, mata Oki kara
susunde kuru koto mo ard.” Mata Boht no Tydsin ga Kaigan ni tika-
duku tokiwa, Kiatu no hikui tameni Suimen ga agari, kore ga tyodo
Mantyd to kasanaruto, Suimen wa itizirusiku takaku naru ; sonoueni
Sio-tunami no yéna mono ga kureba hizyona Tunami ga okoru Wake
da to omou.

Doitu no Baltic-kai no Kaigan de, Tenki no yoi Hi ni okoru,
Seebar (z8béa to yomu) to nadukeru mono mo Tunami no Issyu de,
Kiatu no kytina Kawari nado no tameni okotta Naganami ga, asal
Kaigan ni tikaduku tokini okoru mono de aru.
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T ——

ni hituyé dé aru nominarazu, Gyogyosya nimo hizyoni
taisetuna mono de aru.

§ 34. Kairyli wo hakaru HoOho.
Kairyit no Hayasa nado.

Ooumi wo kokaisuru Hune dewa, Tentai no Kwan-
gsoku wo site, mainiti Syogo ni okeru Hune no Iti wo
sadameru. Mata ippd dewa Hune no totta Sinro to,
Hune«no Midu ni taisuru Sokudo to kara Hune no su-
sunda Hoko to Kyori to wo sadameru.

Ima Du 33 no A kara, AB no HoOkd ni Sinro wo
sadamete susumi, tu- KITA
gmo Hi no Sydgo :
madeni, Midu ni taisite
AB no Kyori’ dake
susunda to suru. Mosi,
Kairya ga nakereba
Hune wa zissai B no
Ten ni kuru Wake de

aru ga, mosi Kairyu Du 33,

ga atte, sonotameni Umi no Midu ga, Hune wo ukabeta
mamade, kono itiniti no aidani BB’ no Hokd ni BB’
no Kyori dake nagareta to sureba, Hune no zissaino Iti
wa B de nakute, B’ ni naru Wake de aru. Sorede,
Tentai no Kwansoku ni yotte B’ no Iti wo sadamereba,
sono ittytiya no aidani okeru heikinno Kairya no Hoko
to Sokudo wo siru koto ga dekiru Wake de aru. Mottomo,
Sinro to Sokudo kara B wo sadame, mata Tentai-
kwansoku de B’ wo kimeru to ittemo, sono Kwansoku
wa dokomademo seimituna mono dewa nai kara, ékuno
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Baai ni 5-6 kairi no Ayamari ga ara mono to minake-
reba naranai. Sorede, BB’ no Kyori ga 5-6 kairi gurai
to natta Baai niwa, zissai,Kairyd no tameni soredake
nagasareta no ka, aruiwa Kwansoku no Ayamari no
tameni soredakeno Sa ga okotta no ka, handansuru koto
ga dekinal.

Kairyt wo hakaru tameni Bin wo nagasu koto mo
ara. Garasuno Bin no naka ni iroirono Kuni no Kotoba
de sirusita Kakituke wo irete, Kuti wo kataku htziru;
sosite, Bin no Sotogawa wo, Umi no ue de Me ni tuki-
yasui yoni, akaku nuri, Iti no wakatta Basyo de nage-
komu. Kore ga ikuka mo Umi ni tadayotte iru utini,
aruiwa Hune ni, aruiwa Hamabe ni nagare-yoruto, sore
wo hirotta Hito wa, Bin wo akete naka no Kakituke
wo yomi, kore ni, hirotta Basyo ya Toki wo kakiirete,
siteino Basyo ni okurikaesu no de aru. Bin ga donoyona
Miti wo totte itta ka to in koto wa wakaranai ga, sikasi
takusanno Bin ga iroirono Basyo ni tukeba, ikuraka sono-
hen no Kairyt no Moyo wo handansuru koto ga dekiru(?).

Konoyéna Hurytbin (IZ., drift Dbottles) wa itibubun
Midu kara ukidasite iru kara, Kaze no tameni huki-naga-
sarete, hontono Kairyt no Hoko ni nagarenai koto ga 0i. ;
Sikasi, Bin no sita ni, kanari okina Kago ya, Zukku wo
hatta Waku no yoéna Mono wo turisagete nagaseba, Bin
ni atara Kaze no Tikara ni kurabete Kago ya Waku ni
ataru Kairyt no Tikara no ho ga harukani okiku naru no-
de, amari matigatta Kekkwa wo eru Osore ga naku nara.

Hurytbin to onaziyona Wake de, sidumi-kakatta

() Igirisu dewa, Umi no Soko no Nagare wo miru tameni,
Hybmen ni ukabazu, yatto Soko ni sidumu yona Bin wo takusanni
nagasi, kore ga hobd no Rydsi no Ami ni kakatte agatta Toki to Basyo

to kara Soko no Nagare wo sadameta koto ga aru.
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mamade nagaretc iru Nanpasen wo mikaketa to iu
iroirono Hune no Hokoku wo atumete, Kairyti wo sira-
beru Zairyd ni suru koto mo arn. Nansen wa, yimeina
Fram (Hune no Na) no Ensei no tokini, Hune ga
Koéri ni todi-komerareta mamade nagasareta Moyo kara,
Hokuhyoyo no Kairy wo sokuteisita. Konoyona Baai
nimo, Kaze no Eikyo ga kanari okii koto wo wasuretewa
naranai.

Konoyona Hoho dewa, Hyomen no Nagare ga wa-
karu bakari de aru.
Iroirono Hukasa ni oke-
ru Nagare no Sokudo
wo hakaru niwa, toku-
betuna Kikai ga hituyd
de aru.

Ima mottomo huti-
ni motiirarete ira no wa,
Du 34 ni simesu Ekman
no Ryusokuke: (current
meter) de aru(!). Kaza-
mi no Yabane no yona
mono H- ga tuite ite,
Kikai no ippono Hazi
ga tuneni Nagarec wo
syomenni ukeru yoéni
site aru. Kono, syomen-

ni Nagare wo ukern
Tokoro ni Nedibane N
ga atte, Nagare wo uke- / dj
te mawaru yoni natte b
iru. Hazime Umi ni Du 34,

(*) Kore wa motiron Tyoryd wo hakaru tamenimo motiirareru.
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turi-orosita tokiniwa, kono Kuruma wa Kakegane K ni
hikkakatte iru ga, ue kara, Kikai wo turusita., Harigane
ni sote Omori (Messenger) M wo otosuto, kore ga Kikai
ni ataru Hazumi ni, Kakegane K ga hadurete, Nedibane
ga mawaridasu. Kuruma no mawaru Kazu wa Hagu-
ruma no Sikake 8 de wakaru. Tekitono Zikan no noti-
ni, dainino Messenger wo otosuto, sore ga Teko wo ugo-
kasite, Nedibane wo tomeru kara, sono Zikan no aidani
Nedibane no mawatta Kazu wo S no Hari de yomu koto
ga dekiru. Mata, Nagare no Hokd wo siru tameniwa,
Hako B no nakani tuyoi Zisyaku Z ga Hari de sasacte
atte, itumo Minami-kita wo muite iru. Kono Zisyaku no
katakatano Ude no ue niwa Mizo ga tukete aru. Nedi-
bane ga 30-pen mawaru gotoni, tiisana mamarino Tama
ga ue kara Zisyaku no Mannaka ni otite kite, Mizo wo
tutawatte Zisyaku no Hazi kara Hako no Scoko ni otira.
Hako no Soko wa 36 no Sikiri ni wakarete iru node,
atode korerano Sikiri ni haitte iru Tama no Kazu wo
sirabereba, Nagare no heikinno Hoko ga wakaru. Kono
Kikai demo, Kuruma no Masatu ga aru tameni, 3 mai-
byo-cm yori osoi Nagare wo hakaru koto wa mudukasii.

Hune wo Ikari de tomete oku koto no dekirn Baai
naraba, kono Kikai de suguni hukai Tokoro no Nagare
wo sadameru “koto ga dekiru. Mottomo, hukai Tokoro
dewa Ikariduna ga nagaku naru node, kore ga Nagare
no tameni harikittari mata yurundari site, Hune ga taezu
atosakini ugoki, sitagatte Kikai de hakatta Nagare no
Hayasa nimo Ayamari wo syozuru kara, Ikari wo iku-
tumo irete Hune wo hikisimeru yoni sinakercba naranai.
Mata, Hune wo tomete oku koto no dekinai Baai demo,
ueno Hoho de Hyomen to Soko to no Nagare no Sa wo
siru koto ga dekiru. )
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Asai Basyo de, Nagare no daitaino Moyd wo siraberu
niwa, Hune wo Ikari de tomete oite, tekitona Uki wo
nagasi, sore ga kimatta Kyori, tatoeba Hune no Nagasa
dake nagareru Zikan wo hakareba yoi. Kono Baai nimo,
Tkariduna ga hattari yurundari sitewa ikenai. Mata Uki
ga Kaze ni hukinagasareru yo demo ikenai.

Kurosio ya, Wanrya (Gulf Stream) nado no
yona atatakai Kairyd dewa, Hyomen no Ondo ga, Nagare
no soto ni kurabete itizirusiku takai. Mata, tumetai
Nagare demo Nagare no naka to soto to de Ondo ga
yohodo tigau. Konoyona Basyo de Umi no Hyémen no
Toéonsen wo tukureba, Kairyt no aru Tokoro wa Tdonsen
ga itizirusikn magarn Wake de aru. Zissai, konoyoni
site imamade sirarete inakatta Nagare wo mituketa Rei
mo sukunaku nai. Mosi mata, iroirono Hukasa ni okeru
Ondo no Bunpu wo kuwasiku sirabete mireba, Nagare no
Hukasa mo wakaru. Sonoueni Enbun mo wakareba nao-
sara tasikana Koto ga wakaru. Du 40 ni simesu Kairyd
wa konoyoni site wakatta mono de aru. Kono Hohd
dewa tyokusetuni Kairyt no Hayasa wo siru koto wa
dekinai ga, noti ni (p. 102) noberu Riron kara oyosono
Kent6 wo tukeru koto wa dekiru.

Mottomo hayai Kairyt no Hayasa wa oyoso dore-
guraino mono ka to iuto, Wanrya no utide mottomo
hayai Florida-kairyd wa ittyGya ni 120 kairi, suna-
wati 2.58 maibyo-métoru gurai, Kurosio wa, mottomo
hayai Tokoro de, ittytya 160 kairi gurai de aru.

Ippanni, Nagare no Hayasa wa, Hydmen yorimo
sukosi hukai Tokoro ga itiban okii. Kore wa, Kawa no
Baai to onaziku, Kuki to Suimen to no Masatu no tame
de aru,




92 § 35. KairyQ no Gen'in to kore ni eikyosuru Sayo.

e

§ 35. Kairyii no Gen'in to kore ni
eikyosuru Sayo.
A. Kairyt no dekiru Moto.

Kairya wo okosu Gendoryoku wa iroiro aru.

(@) Hidyu no Tigai kara okoru Baai. Hokkyoku
ni tikai Tokoro de, Kori ga taezu tokete iru Basyo dewa,
Kori no toketa Midu wa, Ondo wa hikui ga, Enbun ga
goku sukunai kara, itiban karukute Hyomen ni nagare-
dasu. Sore no sita niwa minamino Ho no atatakai Umi
no, Enbun no 6i Midu ga kite iru. Itibanno Soko niwa,
sutto kitano Ho de Kori ga dekiru tokini, ato e nokotta,
Fnbun no 6i tumetai Midu ga kite iru node, Du 35 ni
simesu yona Nagare ga
okorn. Mata, Kokai

e ——
=xy
T asn, Kort (Red Sea) nado dewa,
( g Zyohatu mno sakanna
o — .
R O tameni Enbun ga koku

nari, sitagatte Midu ga
___ omoku naru kara, Umi
Du 35. no Soko ni sote Indoyo
no Hoko ¢ nagare-dasi, sonokawarini Indoyo no Midu wa
Hyomen wo nagare-komu. Ue to sita to no hantaino
Nagare no Sakai wa, 100 m kara 130 m guraino Hukasa
ni aru to iu koto de aru. Mata, Kokkai (Black Sea)
no Midu wa, Hyomen no Enbun ga Titytakai no han-
bun gurai sika nai node, Hyomen kara Marmora-kai e
nagare-dasi, Soko dewa hantaini Enbun no koi Midu
ga nagare-komu. Kono Hyomen no Nagare no Hukasa
wa, wadukani 9 m kara 22 m gurai de aru.
(b) Kiatu no Sa de okoru Badi. Baltic-kai no
Kiatu ga Setoumi ni kurabete kydni kawaru tokiniwa,
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Suwéden to Denmaruku to no aidano Kaikyd ni Nagare
ga okorun. Kono Nagare no Sokudo wa, oyoso Kiatu
no Sa ni hireisuru koto ga wakatta.

(¢) Kaze no tameni okoru Baai. XKairy(i wo okosu
itiban omona Gen’in wa Kaze de aru. Kaze ga huku
tokiniwa, Hyomen no Midu wa, Kiki to no Masatu no
tameni dandan Undo0-no-seiryoku wo ete, kore wo sita-
no Midu ni tutaeru. Kaze ga itteino Tuyosa de huki-
tudukuto, kanari hukai Tokoro made Undd ga okotte,
Midu ga ippOni nagareru.

Umi no Katagawa ga Rikuti de kagirarete iru yona
Tokoro de, Kaze no tameni Kaigan ni nagare-yoru
Midu wa, Soko wo hantaini nagarete, Suimen no Heikin
wo tamotte irn. Mata, Kaze ga Kaigan ni tikai Midu
wo huki-nokeru Baai niwa, Soko no Midu wa hantaini
Rikuti no H6 ni nagarete kore wo oginau. Kono notino
Baai niwa, Soko no tumetai Midu ga agatte kuru node,
Kaigan no Hydémen no Midu ga tumetaku naru. Ippanni,
Hyomen no Nagare no Kekkwa tosite, kansetuni okoru
hantaino Nagare wo, Eigo de compensation current (ume-
awaseno Nagare) to nadukeru.

Wan nado de, iroiro Hidyt no tigau SO ga kasanatte
irn Baai ni, tuyoi

——— KAZE —

Kaze ga hukeba, == 2 S o1
Du36(Danmen-du) | i e

no yona Nagare ga ‘:tﬁ: _____ e S ]T
okoru. Sosite ue- || el =

TSROSO DO BIAR: 1 . S g )

B ia e Mon 0 e T T T 3}

wa Kazasimo ni t RN { e e

mukatte kata-
muki, Baai ni yot-
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04 § 85, Kairyl no Gen’in to kore ni eikyosura Say

tewa, Hyomen ni atta usui S6 ga Kazasimo no Kaigan ni
};uki-\'&01’;11‘%0, kusabigatani natte, neno Du no yoéna
l'n»h‘; wo site ira. Hyomen no Nagare wa, Ryoho kara
S no Tokoro ni mukatte iru kara, Gomi ya Akuta ga S
ni atumatte, Kaigan ni heikosita Sen wo tukuru. Kono-
yona Baai ni, kono Akuta no Sen no Ryogawa dewa,
]iid\'& ya, Ondo ga itizirusiku tigau koto ga oi.

>

Korera wa mina tiisai Kuiki no Nagare de aru ga,

O

Dn 37.
Kita-hankyd no Huyu ni okeru Kairyt (Schottni yoru). Kuroi
Ya wa atatakai Kairy sunawati Danryti, Tensen no Ya wa wariaini
tumetai Kairyt sunawati Kanry#t wo simesu.

K5, Kitano Sekido-kairyd, A4, Agulhas-kairyd.

M, Minamino Sekid6-kairyd. | Be, Benguela-kairy.

S@, Sekido-gyakuryd. Br, Buraziru-kairyd.
K, Kurosio. a, G uinea-kairy.
W, Wanry. L, Labrador-kairy .
C, California-kairy. P, Peru-kairyd.

N, Nanpyoyo no Nisikaze-kairyt.
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Ooumi no Hyomen ni aru 6kina Nagare mo omoni Kaze
no tameni okorn mono to kangaerareru. Sekidé no
Rybgawa wo nendy hotondo Yasumi nasini huite ira Bo-
ekiht no tameni, Sekido no Ryogawa no Umi no Midu
wa nisino HO ni nagareru, kore wo Sekido-kairyu (I,
equatorial current) to nadukeru. Kono Nagare ga Tai-
riku ni yuki-ataruto, itibubun wa Sekidd no Kinpen no
Muhatai(t) ni sote gyakuni nagare, iwayura Sekido-gyaku-
ryu to naru ga, omona Bubun wa Tairiku ni sote Ido no
takai 6 ni mukau. Wanryt ya Kurosio wa kore
no Rei de aru. Mata, Ooumi no higasino Hazi dewa,
Sekido-kairyt wo oginau tameni, Ido no Takai Ho kara
Sekidé ni mukatte Nagare ga okorn; California-kai-
ryQ -wa sore no Rei de aru. Boekihd nominarazu, Nan-
pyoy0 no yoni, nendyt tuyoi Nisikaze ga huite irn Tokoro
dewa kore ni tomonau Nagare ga aru.

B. Hokano Sayo.

(a) Tikyu no Zuten. Mosi Tikyd ga Ziten wo sinai
mono de areba, iroirono Gen'in kara okoru Kairyti wa
sore wo okosu Tikara no Hokd ni nagarern Wake de
aru. Sikasi, mawatte iru Tikyd no ue dewa, subeteno
ugoku Mono no, Tikyd ni taisuru Undd no Moyo wa,
(Ziten ga nai to site, sonokawarini) Undo no Hoko to
suityokuni aru Tikara wo uketa toki to onazini naru.
Sono Tikara wa Unddé no Sokudo ni hireisi, mata sono
Basyo no Ido ni yotte tigau; Siki de arawaseba,

2wwvsing

de aru; tadasi, w wa Tikya no Ziten no Kakusokudo,

(') Kaze no nai Kuiki.
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v wa Tikyld no ue de mita Undd no Sokudo, ¢ wa Ido
de aru. Kono Tikara no Hokd wa, Kita-hankyt dewa
Undd no Hoko ni mukatte migini, Minami-hankya dewa
hidarini mukatte iru. Ueno Siki de wakaru tori, kono
Tikara wa Sekidd (¢=0) dewa 0 de, Ido no takaku naru

hodo oOkiku naru.

“Kaze ga Kairyd wo okosu Baai demo, mosi Tiky
no Ziten no Eikyd ga nakereba, Rikuti no Samatage no
nai hiroi Umi no Hyomen no Nagare wa, Kaze to onazi
Muki ni nagarern Wake de aru ga, zissaiwa kono Eikyo
no tameni yokoni hurern Wake de aru. Ookuno Baai
niwa, Rikuti ya, hokano Nagare no Eikyd ga issyoni
cuwawaru tament hukuzatuni naru ga, Kwansoku no
Kekkwa ni yoruto, yahari Kita-hankyt dewa Nagare-ga
Kaze yori migini mukau Baai ga 0i. Du 38 wa Baltic-

kaino Adlergrund

| ; to iu Tokoro no Todai-
Al \\ bune de kwansokusita
\ Kekkwa de aru. Yo-
kono Diku no Ho 'ni
Kaze to Nagare to no
g aidano Kakudo wo
tori, tateno Diku niwa,

7207 O T 20 4ot G0 8t K H0* ghrezoreno Kakudo
Kaze yori Hidar | Kaze yori Migt

=
60

ni sotosuru Kwansoku

Du 38. no Kwaistt wo, Kwan-
soku no zentaino Kazu ni kurabeta Wariai wo totta mono
de ara. Xono Du de mitemo, hidarini hureru Raai wa
sukunaku, migini 25° gurai hureru Baai ga mottomo 61
koto ga wakaru. Indoyd (Minami-hankyt) de kwansoku-
sita Kekkwa ni yoruto, heikin 45.5° gurai hidarini
hureru to in koto de aru.
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(b) Rikutt no Eikyo. Ooumi wa Rikuti no tameni
kagirarete iru kara, iroirono Gen’in kara okoru Nagare
va kore no tameni magerareru.

Kaze ya Rikuti no Eikyd wo setumeisuru tameni
tugino yona Zikken wo sita Hito ga aru. Oke ni Midu
wo irete, kore ni Rikuti ni sotosuru Katati no Mono wo
ire, Midu no Hyomen niwa karoi Kona, tatoeba Nokokudu
no yéna Mono wo ukasite oku; sosite, semai Kuda no
Hazi kara hukidasu Kiki no Nagare wo nanameni Sui-
men ni hukitukeru. Suruto, kono Kaze no tameni okoru
Nagare no Moy6é wa Kona no ugoku Moyo de yoku

wakaru. Du 39 wa, ———
Taiseiyd no, Sekidd A Wy
: oo - & i

ni tikai Bubun ni \\ *\'\*y( AHURIKA

(N
okeru Nagare no i,
risama wo miseta s N
mono de aru. Ku- L=
; MINAM - SRS T 23]

roku hutoi Ya ws o=

OokKu nhutol wa AMERIKA v A/h‘ X
hukitukern Kaze wo S0 ™IV
simesi, tiisai Ya wa \‘ Ny ///‘
Nagare wo simesu. L— S s =P
Kuroi Ya wa zissai- Du 39,

no Baai no Boekihti ni sotosuru mono de, konotameni
okoru Sekido-kairytt ya Sekido-gyakurytt no Moyd ga
ikuraka wakaru.

(¢) Sonohokano Koto. Arihureta Tidu ya Kaidu ni
tarei arawarete iru Kairyt wa, tyodo Kawa no Nagare
no yoni Midu ga kisokutadasii Miti ni sote nagarete yuku
rasiku kaite aru ga, zissaino Kairyd wa sonoyona Sei-
situ no mono dewa nai. Tikagoro Noruwé no Kinzyo
de kowasiku Umi no Ondo ya Hidyd no Bunpu wo

hakatte kenkytsita Kekkwa ni yoruto, Kairyt niwa




08 & 38, Kairya to, Kikd sonohokano Koto to no Kwankei.

g2 i l Du 40(') ni simesu yona,
! EX / / /l yuruyakana Udu no yona Undo
—H

;‘Ml T(/ ga takusan tomonatte iru.

i \ f Q KairyG no Hayasa ya
(‘ . oy . . .
; 4:>Fw Hoko wa Kisetu ni yotte iro-
v ‘e :
(\, @, iro kawaru mono de aru.
& ) v A A = e .

iy S ‘/ Kikohtt no itizirusii Tokoro
- o) : L ORI
v dewa, kotoni sore no Eikyd

ga oOkii. Kurosio nado mo,
Du 40. sonotameni Natu to Huyu to
de Nagare no Iti ya Hayasa ga kanarini tigau.

§ 36. Kairyii to, Kiké sonohokano Koto
to no Kwankei.

Noruwé no Kinkai de kuwasii Sirabe wo sita Kek-
kwa ni yoruto, Kairyd no Henkwa to kono Kuni no
Kikd ya, Sakana no toreru Taka nado to no aidaniwa
nanikano Kwankei ga aru yo de aru.

Noruwé no Kaigan no Sognefjord(?) to Lofoten
to kara, hobo Kaigan ni suityokuna Sen wo nihon hiite,
kono Sen wo hukumu yona Umi no Setudanmen wo
hutatu tukuri, sono Setudanmen no iroirono Ten no Ondo
wo zissaini hakatte mite, kono Danmen no Toonsen
wo hiku koto ga dekita. Nao konohokani, zutto kitano
Ho6 no Barent-kai nimo doyona Danmen wo tukutta.
Sosite, korerano mittuno Danmen no mainenno Heikin-
ondo wo totte miruto, itiban minamino Sognefjord

(*) Noruwé N to Iceland I to no aidano Kairyd wo simesu.

©)

Sogune-fiyoru to yomu.




to onaziyona Arisama ga, Lofoten dewa itinen ato de
araware, Barent -kai dewa Lofoten yori mata itinen
okurete iru yona Arisama de aru. Tyodo minami kara
kuru atatakai Midu no Netu ga, wadukana Sokudo de
dandan Kita e okurarete yuku yona Moyo de aru.

Ima Sognefjord no Danmen no heikinno Ondo
wo keisansite, kore ga tosi-dosini tigau Moyo wo Noruwé
no Heikin-kion no Henkwa to kurabete miruto, kono
hutatu no kawaru Moyo ga yoku nite iru.

Mata, mainen 5 gwatu ni okeru Sognefjord no
Danmen no Heikin-ondo(!) wo sirabe, mata ippd dewa
Noruwé no Qki de Tororu-ami ni toreta 2-3-saino Tara
no Kazu wo, itizikan no Heikin ni naosi, kore ga Tosi
ni yotte kawaru Arisama wo sirabete miruto, omosiroi
Koto ga aru. Sunawati, Sognefjord no Ondo -no
takakatta Tosi kara 2-nenme no Tara no Toredaka wa su-
kunaku, hantaini Ondo no hikukatta Tosi kara 2-nenme
niwa Tara no Toredaka ga okatta (Du41). Mosi itu demo
konoyona Kwankei

ga aru mono to su- ] 1902 503 o
reba, Gyogyosya ni 5
R $
tottewa hizyoni tai- o3
> °I
setuna Koto de aru ?
ga, wadukani s- 20 ¢
nen no aida no Kek-
kwa de aru kara, 30

tasikana Koto wa

mada . wakaranai. a4,

Sikasi, konoyona Sirabe wo tudukete iru utiniwa, dandan
ytekina omosiroi Zizitu ga wakatte kuru de aro.

() Taiseiyo kara kitano HO ni nagare-komu Midu no Bubun ni
tuite no Heikin.
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§ 37. Kairyit no Riron.

W.Ekman toinu Hito wa tugino yona Riron wo
dasita(!). Madu Umi ga kagirinaku hiroi to kangae,
mata Umi ga hizyoni hukai to suru. HyOmen no Mida
ga madu Kaze no tameni ugoki-hazimeruto, kono Midu
no S6 wa Kaze no Masatu no hokani hutatuno Tikara
wo ukeru. Hitotu wa Tikyt no Ziten no tameni okoru
mono de, kore wa Undo no Hoké to suityokuni, Kita-
hankyt nareba migini, Minami-hankyt nareba hidarini
hataraku. Mo hitotuno Tikara wa, Hydmen no Midu ga
sitano Midu ni taisite ugoku tameni, sono Sakai no
Tokoro de, Undd to hantaino Muki ni hataraku Masatu
no Tikara de aru. Kore to onazi Tikara ga mata kono
sitano S6 ni hataraite, kore wo Hydmen no S0 to onazi
Hokd ni ugokasi-hazimeru. Sitano S6 mo, doyoni Tikyt
no Ziten no tameni yokoni hure, mata sarani sonositano
S6 kara Masatu no Tikara wo ukeru. Konoyona Zyun-
zyo de, Hyomen no Undo ga dandan Soko no Ho ni
oyonde yuku ga, Tikya no Ziten no tameni Undd no
Hoko ga, Unddo wo okosu Tikara kara yokoni hureru
tameni, sitani yuku ni sitagatte, Nagare no Hoko wa,
(Kita-hanky® nareba) masumasu migi e migi e to ma-
watte yuku. Nominarazu, sita e yuku hodo Hayasa mo
hette yuku Wake de aru.

Kagirinai Umi no ue de, onazi Tuyosa no Kaze ga
nagai aida hukituduita notiniwa, Undd no Moyo ga ki-

() Kono Riron niwa iroiro hukwanzenna Ten ga aru koto ga
wakatte kite, tikagoro dewa Riron to site no Neuti wa sukunaku natta.
Sore nimo kakawarazu, koko de, tokubetuni, kono Setu wo noberu no
wa, Tikyt no Ziten no tameni Kairyti ga eikyosareru daitaino Arisama
wo stmesu mono to site, tasyono Neuti ga aru kara de aru.
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matte simau; sunawati, ondénono So ga, ueno SO to
sitano S0 to kara ukeru Masatu no Tikara to, Tikyd no
Ziten kara okoru Tikara to ga tyddo turiau yona Soku-
do ni natte simau. Ekman wa, aru Katei wo - site,
konoyéna Baai ni okeru iroirona S6 no Nagare no Sokudo
wo keisansita. Du 42 wa sore no Kekkwa de aru; K
wa Kaze no Hoko, C Ten
karavhnta, Yo -0, 1592, 3.
nado wa, aru Tan’i de hakat-
ta Hukasa 0, 1, 2,....1n0 SO
ni okeru Sokudo wo ara-
wasu. Ya 0 wa Hyomen
no Sokudo de aru. Ara
Hukasa dewa, Nagare no
Hoko wa Kaze no Hoko to
suityokuni nari, motto hu-
kaku naruto, Kaze to han-

(@

taino Muki ni nagareru

Tokoro mo aru ga, sonoyona

hukai Tokoro dewa Nagare - e
no Hayasa wa mo itizirusiku hette iru. Kore wa Umi
ga hizyoni hukai Baai no koto de aru ga, asai Umi
dewa, Soko no Nagare no Hokd to Hyomen no Hoko to
no Tigai ga sukunaku naru.

Ekman wa mata, Umi no Hyéomen ga aru Gen’in
no tameni katamuita Baai ni okoru Nagare ni tuitemo
doyona Keisan wo sita. Mata, Umi ga Rikuti ni sessite
iru Tokoro dewa, Kaze ga Midu wo Kaigan ni huki-yose,
matawa Kaigan kara huki-nokeru tameni Hydémen ga
katamukd to suru kara, sitano Ho de hantaino Nagare
ga okoru. Kono Baai ni kwansuru Ekman no Riron
no Kekkwa wa. Du 43 ni simesu yona mono de aru.
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N

I wa' Umi no asai
Baai, -7 wa hukai
Baai ni ataru. S
Ten kara Kyokusen
ViTs f pd b R Rl
nado no Ten ni Ya
wo hiita to kangae-

reba, sono Ya ga
iroirono. Hukasa no Du 43,
95 no Sokudo wo arawasu. S kara 0 e hiita Ya wa
Hyomen no Sokudo wo arawasi, S kara 1, 2, 3,....e
hiita Ya wa Hyomen kara Hukasa no —llnf, —fo—, 1}” s N0
Tokoro no. Sokudo wo arawasite iru.
Helland-Hansen wa Bjerknes no Riron ni
motoduite, Umi no Danmen no Ondo ya Enbun kara,
sono Danmen no Ue to Sita no Nagare no Tigal wo
keisansuru Kosiki wo dasita. Du no A to B to hutatuno
A 8 Basyo de Ondo oyobi Enbun no uesita-
no Bunpu wo hakareba, sore kara AB
. ni suityokuna Suihei-nagare no Bun-
% sokudo v, to CD ni suityokuna Bunsoku-
do », to no Sa wo siru koto ga dekiru.

{ Sono Siki wa

\
5 L & T e tn S Aanilha i
Doids * " Qwsin ¢ L10°
tadasi, L. wa AB no Kyori wo Kirométoru de arawasi,
¢ wa sono Basyo no heikinno Ido, w wa TikyQ-ziten no
Kakusokudo de aru. Mata AD no Hukasa wo h meétoru
to-si, AD no aida no heikinno Hiyéryo (sono Basyo deno
Hidyt no Gyakust) wo V, (Syositen ika 5-banmeno Keta
wo Tan’i to suru), BC no wo V, to sureba, A wa
h(V,=V,) de oyoso ataerareru. K wa Midu no Masatu ni

cm/byd,
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kwansuru mono de, kore wo keisansuru koto wa mudu-
kasii ga, tGrei A ni kurabete tiisai mono de aru kara,
kore wo karini habuitemo daitaino Koto ga wakaru.
Mottomo, ueno Siki wa Nagare no Arisama ga wadukano
Zikan no aidani kawaru yona Baai niwa motiirarenai.




HUROKU.

Kwansoku wo suru Hito no Kokoroe.

Arayuru Sizenskwagaku no Dodai to naru mono wa
Kikai wo Sizen no {(zc(msatu de aru. Grak.un?m'x no
seitoni tukau susumu ni turete Kwansatu wa sidaini ku-
Hituyo wasiku natte kuru. Tatoeba, Umi no Midu
ga atatakai toka tumetai toka iu bakari de naku, Ondo
ga Sessi no nando ka to iu Koto wo sadamenakereba
naranai ; Baai ni yottewa 1° no hyakubun-no-iti mademo
tasikani siraneba naranai koto mo aru. Mata, Sio ga
karai to iu bakari dewa tarinai, Enbun ga senbun-no-
ikura ka to iu Koto wo sadameneba naranai. Konoyona
stiryotekino Kwansoku wo suru niwa, Ningen no Gokwan
no Tikara bakari dewa tarinai node, Kikai no Tasuke
wo karinakereba naranai. Sikasi, Kikai to iu mono wa
motomoto Ningen no Gokwan no Tikara wo oginau
tameno mono de atte, sore zisin niwa Tamasii no nai
mono de aru kara, kore wo tukau Hito ga yokuyoku
kokoroete inaito, Kikai wo seitoni tukaikonasu koto g:
dekinai bakari de naku, kaette Kikai ni damasarete,
Kikai wo tukawanai yorimo warui Kekkwa wo eru koto
mo kessite medurasikuwa nal.

Kikai ga seimitu de hukuzatuni naru hodo, masu-
masu sore no Tukaikata mo mudukasiku nari, iroirono
komakai Tyti ga hituyoni naru. Ippanni, hukuzatuna
Kikai wo waruku tukau yoriwa, kantanna mono wo
zydzuni tukatta ho ga madasimo Sin'yd ga dekiru no de
aru. Yoi Kikai wo seitoni tukaeba yoi koto wa moto-
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yori de aru ga, tada, yoi Kikai wo tukai sae surveba,
suguni yoi Kekkwa wo erareru yoni omou no wa Aya-
mari de aru.

Umi no Kenkyd wo suru nimo samazamana Dogu
va Kikai wo tukau. Korerano Kikai de

Tadasii
Kwansoku no hakatta Kekkwa ga, atode taisetuna Ooyo ya
Neuti

Riron no Dodai to naru itiban daizina Tane
de aru. Aru Imi kara ieba, tadasiz Kwansoku no Kekkwa
wa Kakegae no nai Takaramono dz aru. Ningen no Tikara
de katteni suru koto no dekinai Sizen no Gensyd niwa,
itido Ori wo usinaeba, nido to Torikaesi no tukanai mono
ga ikuramo aru. Keredomo, Kwansoku no Kekkwa ga
attemo, sore ga taihenni matigatta mono de attara do de

ard ka ? Konoyona Kekkwa wa kaectte nai ho ga masi

g
de aru. Mata, hakatta Kekkwa wa Sin’yo ga dekitemo,
hakatta Toki no daizina Dyoken (tatoeba, Kaisui no
Hidya wo hakatta tokino Ondo nado) ga kakitomete nai
tameni, sekkakuno Kekkwa ga, nanno Yaku nimo tatanai
Hogo doy6éno mono ni naru koto mo aru. Sonokawari,
tadasii yukitodoita Kwansoku no Kekkwa wa itumademo
Neuti no kawaranai Takaramono de aru. Korera wo
Tane ni site tateta iroirona Riron ya Gakusetu ga mati-
gatte itari, mata hukwanzen de attari site, sore ga ato
kara dandanni tadasii ho ni susunde yuku yona Baai
demo, Kwansoku no Kekkwa wa itumademo ugokanai
Syoko ni narubeki mono de aru.

Konoyona taisetuna Syodko ni naru Kekkwa wo eru
tameniwa, iroirona komakai Tokoro made Ki wo tukete,
Kikai wo tukai-konasu koto ga nani yorimo taisetu de
aru.

Kokode hitotubitotuno Kikai ni tuite xomakai Koko-
roe wo nobetukusu Wake niwa yukanai ga, madu ippanni
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Ippanno Tyui.

Kikai wo tukau tokino Kokoroe to naru yoéna Kotogara
wo nobete, atode goku arihureta hutatu-mituno mono ni
kwansuru taisetuna TyGi wo nobeyd to omou.

Donna Kwansoku wo suru no demo, madu daiitini

Sokutei no
Mokuteki

iru ka to 1w Koto wo akirakani Kokoro mi tomete iru koto
de aru. Kore wa makotoni wakarikitta Koto no y6 de
aru ga, zituwa zongwai mudukasii Koto de aru. Tatoe-
ba, Ktki no Ondo wo hakaru no demo, Kandankei no
Tama wo Te de tukande itari, aruiwa Kao wo amari
tikadukete, atatakai Iki no kakara no wo sirazuni itari
sita no dewa, hontono Kiki no Ondo ga wakaru Hazu
Kaisui no Hidyd wo kimeru no demo hakard
Midu wo ireru Utuwa ni, hazime kara sukosi

wa nal.
to omou

Mamidu ga haitte itari sitewa makotono Hidya wa haka-
renai ; mata Hidyt wa hakattemo, sono Toki no Ondo
wo yomu koto wo wasuretewa naranai.

Tugini taisetuna Koto wa, dekiru dake yoi Kekkwa
wo ete yard to tu sikkarisita Kokorogake de aru.
Tada kikaitekini Sasidugaki no tori hakareba
sorede yoi to iu yona tenurui Kangae dewa, iroirona

Kokoro-
gake

omowanal

sukosino Omosiromi mo nai. Kore towa hantaini, kitto
yoi Kekkwa wo ete yard to iu Ikigomi ga arecba, dosite-
mo Tyti ga yukitodoki, nanika Kosyd demo areba suguni
Ki ga tuki, mata Kwansoku no aidani omosiroi Zizitu wo
Nozomi mo o6i; Hone wo oru dakeni, etfa

mitukeru

Kekkwa zisin ni taisitemo

Ippanno Tyii.

taisetuna Koto wa, zibun ga korekara nani
wo hakaru ka to iu Koto, 4ma nani wo hakatte

Tenukari ga okori-yasuku, daiiti zibun de

Omosiromi wo kanzuru kofo




Ippanno Tyi.

ga itibai hukaku naru Wake de aru.

Hakaré to omou mono ni tyokusetu Kwankei no aru
Tydi no yona Kotogara wa, Teoti no nai yoni, dézini
Bunpai kwansokusite kakitomete oku koto wa motiron
hituyo de aru ga, mata tyotto kangaetewa taisite Kwan-
kei no nai yoni omowareru Koto demo, Yoyt ga areba,
kaite oita hd ga yoi; notini sore ga omoigakenai Yaku
ni tatu koto mo aru. Ittai, hakard to omou mono ni
tokubetuna Tyti wo mukeru koto wa nani yorimo hitu-
yona Koto dewa aru ga, sikasi amari sore bakari ni
Kokoro wo ubawarete, mawarino Koto wo wasuretewa
ikenai. Kono * Tii no Bunpai” to iu Koto wa mudu-
kasii Koto de aru ga, nareru ni sitagatte oboeru hokawa
nai. Iroirona omowanai Sikuziri wa, amari hitotuno
Tokoro ni Ki wo ubawarete iru tokini okori-yasui mono
de aru.

Kikai wo tukatte Kwansoku wo suru tokini, Kokoro
... no Otituki ga hituyona to onaziyoni, Karada no
Otituki oy : Sy A b i &
Otituk: mo hituyd de aru. Kydkutuna Karada
no Okikata wo site itewa, sirazusirazu sono hé ni Tyai
wo ubawarete ikenai. Hazime ni tyanto Guai no yoi yoni
Kikai ya Kosikake no Iti nado wo sadame, rakuna
Migamae wo site kara Kwansoku ™ni torikakaru ga yoi.

Tukau Kikai no Hatarakikala wo yokuyoku nomi-
Hatarakikata Konde kakaraneba naranai koto wa- motiron

no Ryokai  de¢ aru. Kikai no hitotu-bitotuno Bubun
no  Yakume ya Imi wo yoku sitte oreba, Kosyd no
okotta toki nado demo, suguni doko ga warui ka to iu
Koto ga wakari, sitagatte hayaku warui Tokoro wo naosu
koto mo dekiru. Wake ga wakarazuni tukatte iruto,
Okina Sikuziri wo suru bakari de naku, nandemonai
Kosyd no tameni Kwansoku wo tyusisitari, wazawaza
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Kikaiya no Te wo karinakercba naranai yona Koto ni
naru.
Sate, korekara Kikai wo tukau to iu Toki niwa,
Kikai no ™Mmaemotte yoku sono subeteno Bubun wo ginmi-
Ginmi  gite, Kosyd no aru-nai wo tasikameru koto ga
taisetu de aru. Kosyd no aru no wo sirazuni ite, naka-
goro kara yatto Ki ga tuite, mata Hazime kara sukkari
yarinaosaneba naranai yona Koto ni naru. Osimai made
Ki ga tukazuni itara naosara nangina Koto ni naru.
Tatoi, mainiti tukainarete iru kantanna XKikai, tatoeba
Kandankei no yona mono demo, iza to iu Toki niwa hito-
tori yoku sirabete, sore no Bangd ga tigattewa inai ka,
dokoka Suigin no kirete iru Tokoro wa nai ka to iu
yona Koto wo mite oku no ga taisetu de aru. Komiitta
Kikai dewa naosara de aru. Tatoeba, Saisuiki (p. 13)
ya Rytisokukei (p. 89) nado no yéna mono dewa, hitotori
subeteno Bubun ni Me wo tosite, ngoku Tokoro wa ugo-
kasite’ mite, katasugitari mata yurusugitari suru no wa
Kagen wo suru; mata, koteisite irubeki Bubun ga yurun-
dewa inai ka to iu Koto wo ginmisite, subeteno Guai wo
tamesi-kokoromiru. Taezu Tikara wo ukeru Bubun wa
oretari, kiretari, yugandari suru Sinpai wa nai ka to iu
Koto wo tasikamete, sorekara Kwansoku ni torikakaru
no de aru. Kwansoku no owatta atode, mé ippen onazi-
yoni sirabete mite, nanimo Betudyo ga nakereba, madu
Kwansoku no Totyt dewa Kikai ga manzokuna Hataraki
wo site ita to iu Ansin wo eru koto ga dekiru no de aru.
Donoyéna Kikai demo, Kisa (E. instrumental correc-
tion) to iu mono no aru no ga tirei de aru;
sunawati, sono Kikai de tyokusetuni yomitotta
Atai ni ikurakano Naosi (Z. correction) wo kuwaete,
Atai wo eru no de aru. Monosasi

Kisa

hazimete hontono
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demo, Tenbin no Hundd demo, mata Kandankei demo,
subete seimituna Mokuteki ni tukau Mono wa, mina itido
Sin’yo no aru Kenteizyo de yoku sirabete Kisa wo siru-
sita no de nakutewa ikenai. Mata, Kisa wa itido sada-
mete oitemo, tukatte iru utini dandan kawatte kuru no
ga tarei de aru kara, tokidoki Kentei wo sinaosi, kotoni
daizina Kwansoku wo sita atodewa, moé itido sirabete,
Kisa ga kawari wa sinakatta ka to iu Koto wo tasika-
meru ga yoi. Kandankei nado de, 10 nen mo maeni
sadameta Kisa wo sonomama tukatte itewa, Kekkwa wa
kiwamete ayasii mono de aru.

Ositomedok:i (E. stop-watch) ya FRokubung: (LK. sex-
tant) no yona Kikai de, Yomitori ga 0 wo simesubeki
tokini, hatasite 0 ni natte iru ka doka to iu Koto wo
tasikame, mosi natte inakereba, Kikai wo mnaosu Kka,
aruiwa sono Toki no Yomitori wo mite oite, hakatta
mono kara hikisaru koto wo wasuretewa naranai.

Kikai no Domori wo yomu tokini Sisa (E. parallax)
: to iu Koto ga aru; tatoeba, Kandankei wo yomu
i tokini, Me to Suigin no Atama to wo musubu
Tyokusen ga Suigin no Hasira ni tyokkakuni natte inaito
Yomitori ga Okisugi, aruiwa tiisasugiru. Kore to onazi-
yona Ayamari wa iroirono Kikai nimo okoru kara, yoku
tytisite inakereba naranai. Kikai ni yottewa, kore wo
naku suru tameni, tokubetuna Sikake no tuite iru no mo
aru ga, atarimaeno Baai niwa sukosi Ki wo tukete keiko-
sureba taisita Ayamari wa okoranal.

Seimituna Domori wo Soezasi (E. vernier) de yomu
Hikari no tokiniwa, Hikari no Atariguai ni yotte tigatta
Atariguai  Yomitori wo eru koto ga aru kara, Ki wo
tukern ga yoi. Mata, Domori wo yomu noni, Hikari no
Guai de taihenni yominikui koto to yomiyasui koto to ga
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aru. Yominikui tokiniwa sizen Yomitigai nado mo Oku
naru kara, narubeku, yomiyasui yoéna Hikari no Muki
wo eranda ga yoi. Hikarisugitari, mata kurasugitari site
yominikui tokiniwa, tyotto siroi Kami demo kazasite
kagensuruto, sore dake de taihenni yomiyasuku naru
Baai ga Oi.

Taiteino Kikai wa tyokusetu Nikkd ni ateru koto

Nikks no WO narubeku sakeru ga yoi. Kandankei nado
Eikyo wa motiron de aru ga, tatoeba Tenbin no

yona mono demo, Hi ga ataruto iroirona Ayamari ga

okoru.

Ty6omen no Tukekata.

Kwansokusita Kekkwa wo Tyomen ni kakitukeru
tokini tytisubeki Kotogara ga iroiro aru. Kakikata no
warui tameni, sekkakuno yoi Kekkwa no Neuti ga sagari,
matawa mudani naru koto ga aru.

Kimatta Kwansoku bakari wo kakikomu Tyomen
Kakikomi- Daraba, Hazime kara yoku sekkeisite, sore-

kata zoreno ‘Atai wo kakikomu Basyo wo kimete
oku ga yoi koto wa in mademo nai. S0 de nai Baai demo,
madu doredakeno Kadyd wo kakitomeru ka to in Koto
wo yoku kangaete, sorezoreno Basyo wo sadamete
kakarn ga yoi. So sinaito, Tyomen no Omote ga kon-
zatusite, atode Miwake ga tukinikuku nari, sitagatte
Kandyé no Matigai nado mo okoriyasuku naru. Idure
ni sitemo, narudake kireini zyunzyo-tadasikn kaite, hokano
Hito ga mitemo wakariyasui yoni site oku koto ga tai-
sotu de aru. Mata, atode keisansitari, iroiro kakikuwae-
tari suru tameni Sirakami no Bubun wo tappuri nokosite
okuto Tugd ga yoi.
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[kanaru Baai demo, daiitini hituyona Kadyd wa,
Kakubeki Kwansoku no Basyo, Hiduke to Zikoku de aru.
Kotogara Tuki to Hi to Zikoku .to wa kaite attemo,
Tosi ga kaite nai tameni, atode siraberu tokini koma-
ru yona koto mo aru. Tuginiwa Kwansokusya no Namae,
mata kakitomeru Hito ga betu de areba sono Namae wo
girusi, Sekinin wo akirakani site okaneba naranai. Baai
i ni yottewa, kono Namae ga Kekkwa no Sin’yd no Do
wo sadameru Meyasu ni naru mono de aru. - Sorekara,
tugini taisetuna Koto wa, tukatta - Kikai no Bangs de
aru. Sonotokiniwa sukosimo magirawasii Koto ga naku-
temo, atode sirabe-naosu yona tokini, dono Kikai de atta
ka to iu Koto ga wakaranakute komaru Baai ga okoru.
Sonohoka, - tyokusetuniwa amari hituyé de nakutemo,
atode nanika no Sanké ni nari-sona Kotogara, tatoeba
Tenki no Moyo6 toka, Mawari no Tikei toka, mata sono-
tokini glzen ariawaseta Dekigoto nado demo sirusite
okuto, notini omowanai Tayori ni naru Tamesi ga suku-
naku nai. Tomokakumo, mazimena, syddikina Kwan-
sokusya ni naru niwa, tada Kwansoku no Kekkwa wo
todomeru bakari de naku, Kwansoku wo sita Toki no
Dyoken ya, Sonoba no Arisama wo tytzituni kakiara-
wasu no ga kanzin de aru. Iroirona Sikuziri ya Kosyo
(tatoeba, Kion wo hakatta atode, Soba ni Zyoki no
hukidasite iru no ni Ki ga tuita toka, aruiwa Hidyt wo
hakatta Midu ni sukosi Nigori ga atta toka, Hyomen ni
Abura ga uite ita toka iu ydona Koto) wa syodikini
kanarazu kakitukete okaneba naranai.

Tyomen wa subete migigawano Pézi ni kwansoku-
Kwansokusita Atai Sita Atai wo sirusi, sore ni taisita

to Keisan to no hidarino Pézi wa siroku nokosite oite,

Kakiwake : i : G
atode Keisan nado wo suru tokini

e =
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tukau ga yoi.

Sonoba de Kwansoku no Kekkwa wo kakitukeru
niwa Enpitu ga yoi. Pen to Inki wa, isogasii Baai ni
Ma ni awanai koto ga ari, mata Ame no tameni yogore-
tari, iroiro iyana Koto ga aru. Atode yukkuri Keisan
wo suru tokiniwa Inki de kaku koto ni suruto, daizina
Kwansoku no Atai to hakkiri Kubetu ga dekite Tugd ga
yoi. Keisan wo betuno Kamigire nado ni kaite sorekiri
sutete simau no wa yoku nai; sono Tydmen ni keisan-
site, Ato wo nokosite okeba, atode Matigai wo mituke-
tari suru noni Tugd ga yoi.

Kwansokusya to Kakite to ga betuna Baai niwa,
Kakite no Kakite wa Kwansokusya no yonde sirasern

Tyai Atai wo, okina Koe de yomikaesite tasikameru
koto ga taisetu de aru. Mata, Kwansoku no Zyunzyo
ya Sikata nimo sizyd Ki wo tukete ite, tokidoki Kwan-
sokusya ni Tyti wo ataeru no mo Kakite no Yakume
de aru. Yomitori nado ga utagawasii to omou Baai niwe
itiiti toitadasite tasikamesaseru. Kwansokusya wa, Yomi-
tori wo Kakite ni sirase, matawa zibun de kakitometa
atode, mo6 itido Yomi wo minaosite tasikameru yoni
sureba maosara daidyobu de aru.

Yomitigai ya Yominaosi wo kakinaosu tokini, moto
Yomitigai no Kaita Mozi wo Gomu de sukkari kesitottari,

Naosikata ~ mata Enpitu de nuritubusite simau no
wa yoku nai. Tada, karoku kesite, motono Atai ga yoku
wakaru yoni site oku. Yomitigai no atta to in Koto ga
wakareba, sore dake de Sankd ni naru bakari de naku,
tokitositewa matigatta to omotta hazimeno Atai no hd
ga kaette yokatta to iu Koto ga atode wakaru yona
Baai ga nai demo nai. Ningen no Matigai to iu mono
wa zituni husigina Gensyd de atte, totei arisonimo nai
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yona Matigai ga okoru koto ga tokidoki aru kara, Sin’yo6
no aru Kekkwa wo eru tameniwa, Nen ni Nen wo ire-

neba naranai.
Yamuwoenai Baai ni, kimatta Tyomen de nai hokano
Kami ni Kwansoku no Kekkwa wo kaki-

Motono Kiroku to 53 T ; :
sore no Utusi . totta tokiniwa, sono Kami wo taisetuni

to no Tigai hozonsite oite, atode Tyomen ni hari-
tuke, Syoko ni nokosite okaneba naranai. Utusitoru
tokini man’itino Matigai ga okoru kamo sirenai; nomi-
narazu, Genba de kaita Kamigire niwa, sono Toki no
Awatadasisa ya, iroirona omowanai ikita Syoko ga
nokotte iru mono de aru. Sonoba de kaita mono to atode
kaita Utusi to wa marude Neuti ga tigau mono de aru.

Tokubetsuna Kwansoku no Rei.
Kiaki no Ondo wo hakaru tokino Kokoroe.

Ondo wo tadasiku hakaru to in Koto wa zongwai
mudukasii mono de aru. Kore ni kwansuru iroirona Tyti
wo tugini nobete miyd.

Kandankei wa, hazimeniwa tydédo sonomama = de
Kisa no tadasii Ondo wo simesu yoni natte itemo, dandan
Sirabe  tukatte irn utini Tama no Yoseki ga kawari,
sitagatte Hyoten ya Huttoten ga kurutte kuru mono de
aru. Sorede, itido Kentei wo site, Kisa (Kikai no Naosi)
no Hyo ga tuite iru no demo, tokidoki Kentei wo sinaosu
Hituy6 ga aru.

Ondo 1° no 1/100 mademo hakaru yobna Kandan-
kei dewa, Kuda no Ookisa no husoroina tameni okora
Matigai ga kanarini Okii koto ga aru kara, Sin’yé no
dekiru kuwasii Kenteihyo no tuita mono de nakutewa,
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sekkaku 1/100 made yondemo Yaku niwa tatanai.

Mata konoyona kuwasii Kandankei no, Nagasa mno
Katamuki nagali no dewa, kore wo tateni sita Baai to
no Eikyo nekasita Baai to de kanari Yomi no tigau koto
ga aru kara, tukau tokiniwa Ki wo tukete, sono Tigai
no aru-nai wo tasikame, mosi Tigai ga areba, tateni site
sadameta Kenteihyo ya Kisa wo sonomama nekasita Baai
ni tukattewa naranai.

Goku Kanzi no yoi Kandankei wa Aturyoku nimo
Aturyoku Kanziyasui kara, Midu no Ondo wo bakaru
no Eikyé tokini, sononaka ni sasikomu Hukasa ni yotte
Ayamari wo syozurn koto ga aru. Yoi Kandankei niwa
konotameno Naosi no Hyoé ga tuite iru Hazu de aru.
Sorede, Kandankei no Tama wo amari kataku sibattari,
mata kituku sasikondari suru no wa yorosiku nai. Atari-
maeno hadakano Kandankei de Ido no Soko ya, Umi no
naka no Ondo wo hakattewa ikenai.

Kiaki no Ondo wo hakaru tokiniwa, Kiaki no Den-
Hukusyanetu neturitu no tiisai noni, Mawari no Mono

no Eikyd  kara kuru Netu no Hukusya no tameni atata-
merareru Osore ga 0i kara, yohodo tytisinaito, marude
matigatta Kekkwa wo eru koto ga arn. Narubeku Kaze-
tdsi no yoi, tyokusetuni Hi no ataranai Tokoro wo erami,
mata Mawari ni aru Mono karano Hansya ya, atuku natte
irn Kabe ya Dimen karano Hukusya no Eikyo wo sakern
yoni sinakereba naranai. Kandankei wa itumo zibun no
Kazakami ni sasidasi, ki ya Karada no Hotobori no
kakaranai yoni tylisinakereba naranai. Tama no Tikaku
wo Te de nigittari suru koto wa Kinmotu de aru. Hune
no ue de naraba, kanarazu Kazakami no Hunaberi ni
Karada wo noridasite hakaru ga yoi. Ookina Hune no
Kazakami to Kazasimo to dewa kanarino Tigai ga aru.
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Itudemo “ Kazakami no Hikage” to iu Koto wo wasure-
tewa naranai.

Kaze no mattaku nai yona Baai niwa, Hukusya no
Eiky6 ga kotoni itizirusii kara, sonotokiniwa Kandankei
no Atama ni Himo wo tukete, sibaraku hurimawasita
notini isoide yomu ga yoi.

Umi no ue de Kion wo hakaru tokiniwa, Nami

Tama no no Sibuki ya Ame no Kiri de Kandankei
nurenai Tydi pno Tama ga nureru koto ga sibasiba aru.
Tama ga nurete itewa hontono Kion yori hikui Ondo
wo simesu no ga tarei de aru kara, yoku Ki wo tuke:
nakereba naranai.

Umi no Hyoémen ni sekkinsita Tokoro to, 2-3 métoru
Takasa no mo takai Tokoro to dewa, Kion ga itizirusiku

Eikyo tigau koto ga 6i kara, Kandankei no Tama
no oyosono Takasa wo TyoOmen ni sirusite oku ga yoi.

Kandankei ga mawarino Kidki no Ondo ni natte
Kanzi no Simau madeni kakaru Zikan wa, Kaze no Tu-
Hayasa  yosa nimo yori, mata Kandankei nimo yoru.
Hurimawasite hakarn nara Kaze niwa yoranai Kkara,
arakazime tukau Kandankei ni tuite kono Zikan wo
tamesite sitte okuto, Tugd ga yoi.

Kaisui no Ondo wo hakaru tokino Kokoroe.

Tugini, Kaisui no Ondo wo hakaru ni tuitewa,
Mawarino mata tokubetuna Tyai ga iriyo de
Ondo no Eiky6 gru. Umi no Hyomen no Midu no Ondo
wo hakaru tameni Saisuiki ya Baketu de Midu wo
kumiageru tokiniwa, madu itido ippai kumiagete, sono
Midu wa sutete simai, suguni nibanme wo kumiagete sore
no Ondo wo hakaru ga yoi. Tutu ga nidydni natta,
Huta no tuita Saisuiki naraba yohodo ansin de aru ga,
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zukkuno Baketu nado dewa, kumiagete Kandankei wo
sasikomi, sore ga Midu no Ondo ni naru no wo matte
iru aidani, Midu no Ondo ga kawatte kuru. Kore wa,
kotoni Midu no Ondo to Kaki no Ondo to no Tigai no
okii tokini itizirusii. Sonoyona Baai niwa Baketu wo
hutatu tukatte, madu hazimeni kumiageta no ni Kandan-
kei wo tukete, oyoso sono Ondo ni natta tokini, sarani
nidomeno Midu wo kunde, suguni kore ni sasikomi,
tebayaku hakaru ga yoi. Mosi Midu ga Kaki yori ata-
takai Baai naraba, Ondo no agaritumeta Tokoro wo
yomeba yorosii. Baketu no amari tiisai no wa ikenai.
Sikasi, tomokakumo Baketu wo tukau no dewa, 1/10-do
no Kurai de ikurakano Ayamari no okoru Baai ga aru
mono to kakugosite inakereba naranai.

Tutu no nidyani natta Saisuiki wo tukau Baai demo,
yoku tytisinaito, yahari Ayamari wo syozuru; kotoni
Kion to itizirusii Tigai no aru Baai niwa, Tutu ni yoku
Huta wo site, sore no Ana kara Kandankei wo sasikomi,
Tama ga Tutu no Nakahodo ni aru yoni si, sosite sukosi
Kandankei de Midu wo kakimawasi nagara, tokidoki
yomi, Ondo ga itteisuru no wo misumasite tebayaku
yomitoru. Amari itumademo kangae nagara mite iruto,
mata Ondo ga kawatte kuru. Itudemo, Ondo no agari-
tume matawa sagaritumeta Tokoro wo yomu koto ni
sureba yoi. Hukai Tokoro no Midu wa Kion ni kurabete
tumetai Baai ga 0i kara, kotoni Natu nado wa Ki wo
tukenakereba naranai.

Tukatta Kandankei no Bangd wo Tyomen ni tukeru
Bangd  yoto wo wasuretewa ikenai.

Ondo wo yomu tokini, nanameni miage mata mioro-
suto, maeni nobete oita yoéna Sisa no tameni

Sisa

itizirusii Yomitigal wo syozuru.
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Hidyft wo hakaru tokino Kokoroe.

Tikagoro wa Kaisui no Hidyt wo hakarn niwa
kwagakutekino Bunseki ni yoru no ga itiban
yoi to iu Koto ni natte iru (p. 19 wo miyo).
Sikasi, kore mo iroirono komakai Tyai ga yukitodoka-
naito, Ayamari no okoru Miti wa ikuramo aru. Hyo-
zyan ni naru Kaisui ni yotte, Kosa wo sadameta Syo-
sangin no Yoeki ga zyohatusite, koku naru no ni Ki ga
tukanakattari, Yoeki wo ireta Bydretto no Kuda ni Hi
ga atatte itari, mata sekkaku Domori no Sisa wo naku-
suru tameno Renzu ga hidoku katamuite itari sita no
dewa nan nimo naranai.

Konogoro wa itigaini Ukibakari wo kenasite tuka-
Ukibakari Wanai yo de aru ga, tadasii Ukibakari wo sei-

no Neuti  t6ni tukaeba, okuno Mokuteki niwa rippani

Yaku ni tatu yona Kekkwa wo eru koto ga dekiru.
Tokubetuna gakuzyututekino Sirabe wa nozoite, taiteino
Baai niwa yahari Ukibakari ga mottomo benri de aru.
Tada, kanarazu Sin’yd no dekiru Kentei wo sita mono
wo tukau koto ga taisetu de aru.

Ukibakari de Hidy wo hakaru niwa, Seiketu to iu
Koto ga nani yorimo daizi de aru. Midu no
Iremono ya Ukibakari ga yogorete itari, mata
Kitki ni Gomi ga tatte iru Tokoro dewa ikenai.

Madu; Hidyt wo hakarubeki Midu de Utuwa wo
Midu no  araisusugi, kore ni ippai atarasii Mida wo ire,
Atukaikata Lomakai Awa ga kiete simau no wo matte,
Hyomen no Midu wo sukosi kobosi, Hydmen wo
kireini surn, Sorekara, seiketuna Géze de yoku huki-
kiyometa Ukibakari wo ire, mata Kandankei wo ireru.
Sonotoki mosi Midu no Hydmen ni sukosi demo Aburake

Bunseki

Seiketu
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ga uku yo dewa dame de aru. Mata, Ukibakari no ueno
hosoi Bo ga Suimen ni dete iru Sakai no Tokoro ga
mawari itiydni yoku nurete iru koto ga hituyo de aru.
Hidyt wa Ondo ni yotte kawaru kara, kore wo

hakatta Toki wo Ondo ga wakatte inakereba nanno

Yaku nimo tatanai. Kono Ondo wo hakarubeki
Kandankei wa, sono Tama ga Ukibakari no Dd no yoko
ni kuru guraini site, tokidoki yomitori, Ondo ga dandan
kawari wa sinai ka Ki wo tukeru. Hakarubeki Midu no
Ondo ga mawarino Kiki no Ondo to itizirusiku tigattari,
arniwa Nikkd ga atatte itari, matawa Soba ni atui Mono
ga aruto, Utuwa no naka de Midu no Koryt ga okori,
sonotameni Ukibakari ga ikuraka ukiagari matawa sidunde
Ayamari wo syozuru koto mo aru kara, sonoyona Basyo
wo sake, mata Midu no Ondo ga Kion ni tikaku naru
no wo matte hakarau ga yoi.

Hune ga yurete iru tokiniwa, Ukibakari wo tukaa
Miduno 1o wa mudukasii kara, narubekuwa Midu wo
Hozon  Bin ni irete Minato no nake ka, Riku e motte
kite, yukkuri hakaru ga yoi. Bin no Sen wa Koruku
nado dewa, ikuraka Midu ga zydhatusuru kara yoku nai.
Tomoguti ka Gomusen ga yoi. Aruiwa korukuno Sen wo
gita umeni Parahwin wo tokasite nuttemo yoi. Aomi wo
obita Garasu no Bin no hé ga Midu ni tokenakute yoi
s6 de aru. Bin ni Midu wo ireru maeniwa, sono Midu
de yoku seiketuni naks wo aratte okaneba naranai koto

Ondo

wa motiron de aru.

Domori wo yomu niwa, Midu no Hyomer no sita
kara mitdsite, dandan Me wo Suimen ni tika-
duke, ittaino Suimen ga Domori wo Kkiru
Tokoro wo yomu no de aru,

Tokubetuna Mokuteki, tatoeba Hydzyun to narubeki

Yomikata
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Midu no Hidytt wo seimituni hakaritai to iu
yona Baai niwa, Hidy#bin wo motiite, Tenbin
de tyokusetuni Zyorytsui to kuraberu ga tasika de
aru. Sikasi, hontoni seimituni hakaru niwa, madu Tenbin
kara yoku sirabete, sono Tasikasa no Do wo yoku gin-
misi, mata sono Hunddé no Ayamari wo seimituni sada-
menakereba naranai. Sorekara, Ondo mo kanari seimi-
tuni hakaraneba naranai; 1°C. no 1/10 matigaeba,
Hidya wa Syostten ika 5-keta no Tokoro de 2 ya 3
guraiwa tigau. Sorede, narubeku Ondo no Henkwa no
nai Heya de, Midu no Ondo ga Kion to onazini naru
yoni site hakaraneba naranai. Bin no nakani sukosi
demo Awa nado ga attewa ikenai koto wa motiron de
aru. Mata, Midu wo irete, tyddo Bin no Kubi ni aru
Sirusi no Tokoro made mitasd to suru noni, atatakai Te
de Bin wo nigitte itewa Midu ga botydsi, Tenbin e
nosete Kion to onazini natta tokiniwa, mohaya Sirusi ni
todokanai yoni naru. Bin wo osaenakereba naranai yona
Baai niwa, Kire no yona mono de osaeru ga yoi.

Hidyiibin
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chart), 4, 11,

deep), 8.

trench), 8.

Hukusindd, 62.

Kaimen, heikinno, 10, 64, 75 ; Kaidu no,
12; Kisetu ni yotte no Kawari, 11.

rrents m

KairyG va ocean Cur-

rents), ©6-103 ; Gen’in, 92-95 ; Gyogyd
)

4 )3
to, Yo,

94, 96, 97,

100 ; Kiatu to, 92, 93 ;
; Ondo,
o, 93,

o to, 34, 35, 99 ; Kori to,

: Qoumi no, 94 ; Rikuti no K
96, 97,

no Eik Toonsen

n

34, 91; Udu, 98; Zikken, 97.

’

Kaisui, Denki-teikd, 19, 63; Enbun, 14,
15, 29-31; Hidya, 18-21, 116-119;
Hinetu, 27 ; Hyomen-tyoryoku, 18, 19,
27, 41, 51; Hylten to Huttoten, 27 ;
Iro, 23-26 ; Kitai no tokeru Wariai, 16,

17 ; Kusseturitu, 19, 21 ; Kw
14-18 ; Nebasa (Naibu-masatu), 28,
100 ; Netu-denddritu, 27 ; Ondo, 31-39,
113-116; 28 ; Saidale
21, ¢

ku-seibun,

2,

Ositidime-yasu

mitudo, ; Tairyn, 32, 33.

Kaisyo Tunami ni onazi,

Kaiyogaku
Bubun, 1;

Kaizan

L oceanoqgray hy), mittano

| :l'kltvi, 2.

trench), 8,

Kandankei, 3

), Ooumi no, 94 ; Sanso to, 17.

Kanry (5
Kantys (4

Kawa, Midu no Seibun, 15,

low waler), 64.

85.

Kawaguti (estuary), Sokonami, 57; Tyd-

syu, 84

101 ; Riron, 100-103; Tikyt no |

16, 29 ; Tyo- |

Sakuin.

Kaze, Kairyl to, 93-95, 96, 97, 100-1023
Nami to, 45, 48, 52; Usio to, 80,
Keel water, 52.

Keisd (f

&, diatom), 26.

Keisya Umi no Soko no, 9.

6; Ziki-kentydgi,
63 ; Usio no Tydwa-bunseki, 73-80,
(528, tide-gauge), 32-64
Kermadec-kaigd, 8.

Kelvin, Sokusinki,

Kentydg

J VS

Kiatu, Kaimen no Henkwa to, 11 ; Seickes
to, 60; Tunami to, 86; Tydryt to, 92,

Kikoha (ZE f i\, monsoon), Kaimen no
Henkwa to, 11; Tyodrya to, 98.

Kisyo ni Kwankei no aru Usio, 80.

Kit:i (5388, gases), Kaisui ni toketa, 16-19,

Knudsen (Kunidosen), Kaisui no En-
bun ni kwansuru Siki, 20.

Kdkai (#r¥), Enbun, 29; Kairyd, 92;

Ondo, 34.

(B 92; Rytlikwa-

Kokkai

Kairy1i,
suiso, 18; Toémei-no-do, 22.

39-41; 39 39;

Umi no Hydmen no

Botyo, ;  Hidyd,
KairyQ t

Midu to, 2¢

Kosio (7]~iill, neap tides), 64,

Kosui, Seickes, 60; Sokonami, 58; Ty6-

seki, K0,
vkaton no Bakuretu, 55, 62,
Kurosio, 26, 33, 34, 91, 95.
Kusseturitu (Ji$ft%4:, index of refraction),

14-18.

Kwaikisen no Kinpen no Umi, 30, 38,

Kwagaku-seibun, Kaisui no,

Kwaytikai %, superfusion), Kaisui
no, 27.

Labrador-kairyd, 94.
Laplace (Lapulasu), Tydseki no Riron,

1 eTas

Lofoten, Udumaki, 83 ; Umi no Dan«

men, 98

Love, Rikuti no Katati, 3.
Lowe 1;];*?\\‘1~), 19.

Lucas no Sokusinki, 4,
Maiduru ), Tybseki, 79,

Makaroff Kér no Hidyd, 39,




Sakuin.

Mantyd (#§, hi water), 64 ; Zikoku,
70, 72, 79, 81, 82 ; Kantyd to no Suimen
no Sa (range), 65.

Marian a-kaigd, 8 ; Soko no Aturyoku, 28.

Messenger, 12, 36,

Midukumi-kikai (#R7k 3%, water bottle), 12.

Miduumi, Kosui wo miyo !

Mindanao, Hukami, 8.

Misaki (=#¥), Kaimen no Henkwa, 11.

Mohr no Hakari (Mohr's balance), 19.

Mokwan-nami (=E4$y
41,

1”"]»2‘”/57'7/ waves),

Monaco, Témei-no-do, 22.

Mure, Nami (B2 3%, group waves),
44 ; no Sckudo, 45, 51.

Muhditai (42,

drums), Kairyd to, 95.

no

calm belt matawa dol-

g waves),

Nagare,

Tyo oyobi Kairyli wo miyo !

Nagasaki, U no Hukusindd, 62;
Tydseki,
Naibu-masatu (R, internal friction),

Kaisui no, 28,

11-

Aturyoku, 43, 54 ; awadatu

Heimendu,

no,

N:wnli,

45 3

Sa

; Dekikata,

koto, 5

46 ;

hutatuno £6 no al 56,

Wkimazern 33 ; Katati
43, 46, 47, 52, b4, 5 15, 48,
19 Mure, 44, 45, 51; Nagasa, 41,
44, 48, 52, 56, b8; « ), 583

Rikuti no Bidd, 54; Rikuti wo keduru
Sayd, 54; Sokudo, 42, 49, 55, 56, 57 ;
Syasin-sokuryd, 46; Takasa, 47, 48,

53, 58; Undo, 47, 53, 54 ; wo sidumeru
51, 52

Nami no Atozirusi (ripple mark),

koto,

Nanpasen, Kairyu to, 89.

Nanpyoyd, Enbun, 29; Hybzan, 40;

Nisikaze-kairyf, 95.

Nansen, Sokonami, 58 ; Fram no En-
.\ui, 89.

Naruto (Pq) no Udumaki, 84.

Neap tides, 65.

Nebasa (¥, viscosity), Kaisui no, 2

|
|

123

Nedibane (42#E73HL. propeller), 12, 36,
Nemuro, Tyoseki,- 65.

Nero no Hukami,

Netu, Kaisui ni hairn, 29 tutawara
koto, 32, 33,

Netu-dendd, (

Kasui no, ¢

; no

7

f heat)

39.
Nigotta Midu no Iro, 25.
Niigata, Tyos¢ 65

Nipponkai, Nami, 48; Tyos

Noruwé, Kinkali no Kairyt

ki,

Ogasawarazima, I

voOse
YOS

Okada, Kaisui no Zydhatn,

Omori, Umi no Hukasa wo h

karu, 4,
11.

A
Omori, Kaimen no Henkwa,

Ondo, Bunpu, 31-39
113-1167
37

dytno Henkwa, 35 ;

Hidyd to, 20,21

; Hyomen-tydryoku to, 27;

iryd to, 34, 91;
Kusseturitu to, 21 ; Naibur
nitinitino Henkwa,

satu to, 28;
35 ; Tairiku to Umi
to no Sa, 35; Umi no Danmen no, 38,
98, 99 ; Umi no naka no, 35.
Onomiti (g Tyoseki, 65.
Oosio (Ki#, spring tides), 64.

Ooumi (X ocean), Menseki, 3;

) ’ ’

no Katati, 8.

Ositidime-yasusa (compressibility), 28.

Otosi-hundd (7% ¥
Pacl
Paris (Pari)

Paul Regnard (Pdlu Reny

53 §i), messenger ni onazi.

no Kwansoku, 48, 49.

, Kaisui

09

pi hairu Hikari no Kyisyd,
Peru-kairyd, 94.

no Sai

Petterson 13

Pulfrich (Pulufurihi), 19,

Radium, K i

Reynolds (Rénoludu) no N
o1,

Richard (Risyara), Ziki-kentyogi

uiki,

1i no Ron,

63,

Richter (Rihiti), Kandankei, 36.

29

Ripple mark

Joller, 53
R :

Rytkwa-suiso, 18.




124 Sakuin.

Ry iiky i-kaigd, 8.

Saidai-mitado, Kaisui no, 21, 27.
i (FRIkEE, water botlle), 12, 35, 108.

(3

Saisnil
9an Francisco, Ansei no Tunami,
55 ; Tydseki, 79.

Singo, Tansan-enrui to, 15.
Sankaku-nami, 52.

Sanso, Kaisui no, 16, 17.

Sarasin (Sarasan), Tomei-no-do, 22.

Sargasso-kai (&), Témei-no-do, 22;
Iro, 26.

Seebiir (Zébéa), 86.

Seibt-Fuess (Zaiputo-Fyiisu), Ziki-ken-

tyogi, 63.
Seibun, Kaisui no, 14-18,
59, 60.

luryfi, 95, 97.

Seiches (S
Sekido-

Sekidd-kairyn, 95, 9

L)y

7.

Semiannual tides, 75.

Semidiurnal tides, T4.

Seto-naikai, Kaisui no Zydhatu, 27 ;
Tyd

Simoda, Tyoseki, 79.

d, 65.

Sinagawa, Tyoseki, 65,

Sinda Midu (dead water), 58.

Sin

5i0, 15, 16 ; Enbun, Tyoseki, Usio womiyo!

Siodoki no Du (8%
81-83.

Siodokisen ({#n§#, cotidal lines), 81-83.

Sio-tunami (EAFELyk, tidal bore), 85.

16seino Nami, Teizyd-nami ni onazi.

, colidal chart),

Sisa (jR3%, parallax), 109,
Spindler, Témei-no-do, 22.
1 tides, 64.

Sognefjord (Sognne-fiydru), Umi no

Spri

Danmen, 98, 99,

Sokonami (g J%, internal waves), 56-59.

Soko no Nagare, 7, 39, 92, 93.

Sokudo, Kairydi no, 87-91, 100-102;
Nami no, 42, 49, 55, 56, 57 ; Ooumi no
Soko no Nagare no, 39 ; Sio-tunami no,
855 T

Sokusinki (j@iR2%, sounding machine), 4,

ami no, 56; Tyoryid no, 83, 8%,

sokulkei (P T, current-meter),89, J.Uc‘»1

l

Suihei-sinsi, Entyokusen no Hure wo
hakaru, 68.

Swell, 50, 51

Syasin-sokuryd (%6 & U &, photogram-
metry), Nami no, 52.

Syunbun to Syabun no Cosio, 10, 65.

aiheiy6, Enbun, 29, 30; Engan mno

Tydseki, 78; Kaigd, 8; Menseki, 3;

Nami, 48, 49 ; Siodokisen, 82,

Tairiku, heikinno Kion, 35; Rydgawa no
Kikdé no Tigai, 34.

Tairyt ($$pf, convectim), Umi no Midu
no, 32, 33, 36, 37, 38.
Taiseiyd, Enbnn, 29, 30;
Nami, 48, 49 ; Nisikaze no

Kaigs, 8;

Mensgeki
Kuiki, 48
Taiyd (KH
Taiyd (APF%) no Usio wo okosu Tikira,
69, 70,

, Ooumi wo miyo!

Tansangasu, Kaisul no, 17, 18,
g , 14,

Tara no Toredaka to Umi no Ondo, 99,

Tateyama (ffil), Tyoseki, 65.

Teizyo-nami (%%, stationary wave
J \ AL R X E h

53, 58,

75
(4

Tentai, no Usio wo okosu

Tikara, 65=70 ;
sozotekino, 73, 74.

Tentd-kandankei

reversing
thermometer), 306.

Tidal bore, 85.

Tilal current. 83-85.

Tien-Tang-Kiang

tunami, 85,

Tile prediction, 79,

Tikyd no, Gései 1%, rigidity) to Tyd-
seki, 81 ; Ziten to Kairyn, 95, 100-102;
Ziten to Tydseki, 67,

Tisso, Kaisui no, 16, 17,

Titration, 19.

Toémei-no-do (BHAKE, transparency), 22

23 ; Iro to, 25, 26.

'y

Tomonari . resonance), Wan no
Midu no, 62,

kaigd, 8.

Tonge
"Toonsen (45 &, isothermal lines), 38;
Kairydi to, 34, 91; Ooumi no Hyomen




(0]

ng

1o

yO=

) »

no

Sakuin.

no, 34; Umi no Setudanmen no, 28,
98.
Tornde, Kusseturitu wo hakaru Kikai,
19,
Torokoido-nami
47,

Triest, Kaisui no Zyohatu, 27,

(trochoidal waves), 43,

Tuki no Inryoku, 65-70,

Tunami, 55, 62

2y B0, 80,

Turiai-setu, Tydseki no (equilibrium theory |
|
of tides), 70.

Turuga, Tyoseki, 65.

Tyorya (j 83-85.

Tyoseki ({#i7, tides), 62-86; Gens

»
65 ; Hukusindd, 61, 62, 80, 86: Kosui
no, 80; Masatu no Tikara, 81; Midu

no Undd, 83, 86;

)

okosu Tikara, 65-7
73 ; sozotekino Tentai, 73 ; Syiki, 64
1, 73, 74, 75,.80.; Tak
65, 70 ;

’

sa (range), 64,
Tydwa-bunseld (GHRAIZHF, hare

monic analysis), 73-80; Tydwa-zydsii

M BL, o rmonic constants), 75, T8,

79 ; Yohs, 79, 80; Usio wo miyo!

Tydwa-bunseki, — -zyos, Tydseki wo
miyo !
Udn, Udumaki (4R, eddies), Hune 1

K

o

['yoryii no,

okosu,
83, 84,

Ukibakari (¥$fp, areometer matawa hy-
drometer), 18, 19,

ryua no, 93;

Uki-sikino Ziki-kentyogi, 63,
Umeawaseno Nagare (compensation cur-

rent), 93.

Umi, Hukasa, 3-7; Hydmen no Katati,
3; Menseki,” 3; Kori, 39-41; Nenrei,

16 ; Setudanmen, 38, 98 ; Soko no Ka-

tati, 8-10,
Umikusa, Nami to, 5

Uminari, 51.

; Seibun, 14.

kutekino  Setu, Tyodseki no

(dynamical theory of tiles), 71

Uneri (swell), 50, 51,

79

y 14,

Uo, to Asase, 9; to Sanso, 17; to Ryii-
kwa-saiso, 18; to Kairyd, 98,

Hukusindd (g%

ff‘/'L -\"f‘-r.'r'l'//'_// un ulations .‘r' tides), 61,

62, 63, 80, 86;

Usio, Gensyd, 64, 65

186, 70, 71. 72, 74, 75,
78, 79 ; itinitino Hudb, 64 ; Masatu, 81 ;
Midu no Undo, 83, 86 ;

no Mitihi (flood

and ebb), 10, 60, 62, 64 ; no Yowail (¥
/ i ’ 5

age of the tides), 79; okosu Tikara,

65-70, 73; (range), 64, 65;
(3% #1 7 Br,  harmonie

analysis), 73-80 ; Tyoseki wo n iyo !

Tyowa-bunseki
Usio wo okosu Takara (lide-generating
, 73.

Uzina, Tyoseki, 65.
Wan, Hukusindd, 60, 61, 64, 80; N

nami no Takasa, 50.

Gulf Stream), 31

force), 65-70

Wanryd (3
34, 91,

Wiechert (Wiiheruto), Nami to Bidd
no Kwankei, 54.

Wrangell (Rangelu), Témei-no-do no
Kenky, 22,

Y okohama, Tyoseki, 79,

Yosiwara (#FJ5) 81.

Yuki, Umi no Koéri to, 39, 40,

Zeppeki no Nami, 53,

Ziki-kentyogi (EEERi#NEE, self-recording
tide-gauge) 63.

Zinsen ({f=)i]), Tyoseki, 65.

Zyodgen (E3%) no Usio, 64.

Zyohatu, Kaisui no, 27, 30, 32, 38,
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Nippon-no-Romazi-Sya no Takkobu,
“RIGAKU” 1 no Maki

A
Tamaru-Takuro arawasu.
Sinagire. $onoutini Saihan ga deru

Omona Nakami: I. Ippanno Ril
gaku nc

gakn ; Bibungakn no kata ; Sekibun-

Kandyésikata. IL Sindo; Tansindd; Tansindd no Bil hst

eisiki ; Gotai
no Kw ki no Midu, hiroi Midu no Undd: Sinds
no iroirona Baai; Disinkei no Undd; igoirona Sind
Sindd nado

n-sindo ; Ito, Kakubako no

) Wo suru Buttai; Denk

IKotbgalek o yn Senmongalcleé nado no Seito no tameni. R
Selcibungakew no Sanké ni yoi Hon.

“RIGAKU?” 2 no Maki

UMI NO BUTURIGAKU

Terada-Torahiko arawasu.

Kakilfwicaeta Daiwino Han. Atai 1 En, ) 8
Omona Nakami :- [. Umi no Hyomen no K:
Sokuryo to Soko no Katati ; Midukumikikai: K
Bunpu ; Ondo no Bunpu. II. Nami, sore tati, Sokudo,
to no Kwankei; Uneri; Nami wo sidumern koto: Hans
nami; “Sinda Midu;” Nami no Atozirusi: Miduwami no

sindd ; Usio no Mitihi ; Kentydgi; Tyoksritu ;
seki ; iroirona Usio; Siodoki no Du:
kata; Hayasa, Gen’in

Weiqaley o ];/”ul/u////,‘;/‘

Hukasa no
aisui no iroir

Enbun no

v nado; Kaze
Tunami ; Soko
» Usio no Huku-
Usio no Riron; Usio no Tydwabun-
'yoryi ; Sio-tunami ; Kairyil, sore no Hakari

; Kairya to Kikd sonohokano Koto to no K ryt

ikei ; K
no Riron nado. Kuwasii Sakuin ga soete aru.
Subete Umi ni Kwanlkei

no aru IHilo ya, Umi ni tuile Omosiromi wo leanzuru
Hito no yomubelci

Hon,

k “RIC?AKU” 3 no Maki
ZIKKEN-IDENGAKU

Ikeno-Seiitird arawasu.
Kakiaratameta Dainino Han., Atai

Omona Nakami : Soron. Iden,
syu; sore no Syurui; Zikken-hohd; I

En 50 ser Ytizei 8 sen
Idensitu oyobi Identan’i; Zyusei, I Zas-
aime, Nidaime, Sandaime; Mendel no Hg-
soku ; Hensa to Gosa; Tyukan-zassyu sonohoka iroirona Ziassyn ; Aru-nai-no-Riron ;
Iroirona Baai ; Ningen no Zassyu; sonohoka. II Hen'i ; Hokbhen'i; Hen i-kyoku-
sen ; Hagawarino Kyckusen ; Zyunsuina Keith: Hen'i to*Iden ; To6tahd no Rikutu :
Basyo no Hen’i; Gizen-hen'i; Edagawari ; sonohoka. Sakuin niwa Eigo to Doitugo
ga soete aru.

Négys, Yosan, Bolutileu, sonoholca Débuty ya Syoleubutu wo atulecan Si
Kwanleei no aru Hito niwa hituyd  de, ipparno  Hito
leiwamete §i Hon.

:,'Ufu ni
mmo Omosiromi w

Korekara deru “RIGAKU”
Tanakadate Hakusi no, HIKOKI ni kwansuru mono.
Kinosita Hakusi no RADIUMU sonohokano hosyaseino 1
situ ni kwansurn mono. 8
Tamaru Hakusi no, Buturigaku ni okeru SOTAIRS IN (Rela-
tivity) ni kwansuru mono.

Jus-
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