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A Study of Health and Physical Education

When we consider a program of how to deal with students’ health, and
maintainment and promotion of it, in accordance with the School Hygiene Law,
we cannot take the plunge into its improvement for various reasons. In most
schools and colleges we have found the program formal and ineffective as
presently conceived. Taking it as it is and considering its future and ideal
planning, I am going to investigate in this essay the way to develop an ideal
school hygiene program through modification of its present execution.

Masaaki

kL & I

FATEREHEMIEROUE Lo THETTH
%o IHHEIPER, FHESEER, tBETILER
0L I otce EOM, REEME, FEERELLT,
R—ERBETOHE &L LT xDEfERE r e
O, SRICHEY, ERMEEED A - Tkl 441
FFEHAE Y. EHDOFERENFBS I, M
LI DR Z L ThHBR, FREEI L, D
BESHEIINTHLONE HHERT 5 HETTV. B
DI 2 RITEHRD LWE Loy TR TH
D HROTNERCIZIZ L A L DERIKRSE Topd
LWL AHWAIREED bR E 2 BRI TW B, B
BALOEFZRERE LTHL, Thed gk b
ol b ERWERRBROERZE L T iLd bOER
FEOLY FEE > TR S,

(—) ERRRO#E

KRIEIOSEZMEN RO L), BRCHFEEREE
ENFERL, 2ERSVFEINEREEORERE
BT ARBALENTY, MERELLLIEX
CFlnbhiice HRMDIINRBOHREEL®D, k&
BB U TEREEOR ERBTIIFE RTINS 570
RGO ERA BT ARG E b o iy, i
MOEIL L BEEFEOREY 57eh Lic, ZOLERS
33 [ F THERR TS 4 B RRHCRTE 5
ElE ARV TR < B S hic, IBFI2E4A26H
% 6 M EEA¥RELRLSYERRERO TR
L. 2B&R IV SHOLBB MO LR K 5fTEY

Teramoto

it otce A TROFREEREZY 4 H2TH
X954 FTO8 AMAKRC Tt oo TDOHK
BEBKCATIOhIL T e T ST NI L, Fu
THREZRKE LD, TR CRFBBCHBT
L. WL BFRA L FRIRIEORIB L 7n o 7o BREE
BRI R THEBEA B AREREESNRIEINER
CZOXWEB T, FEROFREERFEI—TLRRE
Mg LT, FitcRENEG L LTRREL®T
B it ol BRICIERA21EI0A Th - Tco BRI
CRWTEFRERIC MRS NEREER OREFR
ERERE LI, ZORRBOEBICK, REBGE
ALTHERMIEL ey, BFA2AE3 ASMEERL,
ZRREES L BFR LT, X —TEFRM224E 3 ARE25E
CXYVEEEAENAT N, ¥REBEL TRl
ATRDI, WhYAFTHEBEINERLEDRBICED,
BEREIARLZCEBTOERCHBEMN Y T HNT
ShARcich, EROMEAEFORLME LD,
PERDFERBEERNR L ) FREERRCBT L, 1B
F264£10 A Bk — M DL E SRR ER SR L KHE
CRVCTEMBREROTEME LLES X h S5O
BMEXE TR T oo BAFKREES CERSE
BREFESTAEZL, REELEES 2V YORr—<
R AAFLCHBEEMERBEE T BRICR
T, BR33E 4 BERBRRBREOATCE 7,

OEBRBEDATERREEL C ZATHT 5. B
FI33EE 4 A10H A58 L LT, BEBOZMRER
APHBECHEE : LTAR SNEfTE bivic,

H—EBH B14—E35) FEERZEMRUE



FHRIMEEREZHER GHURSAZRER 5FK)

L} ©
£ & |15z |16 | 17 18%2‘ 1o% pom’l| & 4 |15 | 168 | 17 | 18% | 19 202
140 | 140
1 1
2 2
3 3
4 4
5 5
6 5
7 7 T
8 8 1 i
9 9
150 150
1 1 1
2 p
3 2 | 3 3 1
4 2 |1 q 1 1
5 1 2 5
6 1 1 6
7 I I I I 7 1
8 6 | 3 2| 1| 1| 1 8 i
9 71 5 31 2 11 1 9
160 1] 5 17 1] 8] & 160 1
1 N O o 1 T T 1
2 5 & 81 & &1 1 2 1
3 s 8 1 61 3 4 3
4 s (11 | 10 7 51 1 4
E BTl sl L 2] 2 5
O S O A 5 3
7 o (12 [ 8 | 11 | 3| 2 7
8 |1z |11 | 6 10| 9 2 8
o iz | sl f0ol ol 141 2 9
170 | 8 15| 8] 8 5 2 170
N - > O . 1
2 21 71 4 3| 6| 3 2
3 31 51 6 5 3| 1 3
1 2 8 | 5 | 4 4 1
5 TN T R 5
6 S T &1 2| 4| & 6
7 > 1 5 2 7
8 G 2 8
9 1 9
180 1 2 180
1 1 T R 1
P i 2
3 1 3
4 4
5 5 i
B 1 6
7 7
8 8
9 9
& =] 10| 16| 114] 101] o9 \ ulea | 7| 4 4| 2
T | 166.0] 168.1) 168.7] 168.7 167.4\ 167.4) B#F5 | 154.0] 159.0 155.5 160.5

Refzk (B 45—F11%) FEZBEERROFH (F12
£—514%) FUBFRREERMECCERE, FR
WREROEREANN (F15%—516%) FHREMTT
AHFEOBMROCEOMY (F174—5F18%) HX

BHA (B195—821%) HEDBREN ORI T
WHR, £OHMORIC MRMETEICE LULERER
HTE W M RO RIS D o T
WEEOFEICRE L ZORROHRETS] b



GHIRSHZRER, #E)

R

FRIMFERREZH

52.2 | 55.0

30

40

50

60

70

80

i

4

10

10

24

99

101

11
14

10

11

10

114

11

13
10

11

11

146

140

£ 4 |15% | 168 |17 |18 | 10m om'| £ 4 | 15w | 6% | 17 | 18 | 19 oo

30

40

50

60

70

80

E—‘l-

&

HHTS | 53.1 57.3|58.6159.1 60.1 | 60.7 | BT | 49.2 | 53.2




ARIMEEREZHER

GHIR 2 ZEER, i)

5 "
& 4 |15% |16 | 172 18@‘19;& '20*&5{_‘ & 4| 15% | 16w | 17 18%'19% [zmlu:
70 1 70
1 1
2 1 2
3 3
4 1 4
5 1 5 1
6 71 1 B
7 A A O 7 1
) &3 1 8
9 20 T O 9 1
80 701 8] 61 3 1| 1 80 1] 1
T 15 | 4| &1 T 4 1
2 5 12 | 8 | 8 | 4 | 3 2 1 2 L1 1
3 [ 12 1| 6 3| 3| 1 3
4 16 |10 | 7 s | 7 2 7) 1
5 7 13| 9| 9| 10 2 5 1
6 | 156 913 8| 8| 2 6 3 .3
7 8 | 13 12 [ 11 | 9 7 1 | 1
8 75 | 15 | 3| 10 | 3 8
9 1 71 e B+ & 9 1
% 1| ] 51 3] 0] 3 %0
1 6 | 6 | 3| 9| 7 2 1
2 51 B0 8 8.1 1 2
3 Bl 4 4 £/ & 3
4 3 L1 3 4
5 2 | 3| 1] 1 5
6 7 1 11 6
7 1 7
8 1 8
9 9
100 100
1 1
2 2
3 3
4 1
5 5
6 6
7 7
8 8
9 9
& 2| 40| 16| 14| 101 0| :|a | 7| 4 4| 2
BT | 83.8 | 85.8 %3!%&\%0 87.6 | EEH | 81.0 | 83.5 86.0 | 84.5

Do FELHMEE OB THER S OIL, REHEE L
REEFEOWE TN EUTICEI E B2 ORREEE
Fa0Thbo FMRBERTS, BARNSCHESE
S HF TR TRIEN, ¥ 5D FEOERICAIT A
BEZWOE Y el gE OBETEC OV TRER D
Bt X 5Thsbe
(Z) EREROTHK

AEMBHrOHEFEOTEOPCEREY T
Te L FRD X 5IcEERHE . 200 AL EDAEFEINE
ATRESH 2ZT T oo EEOITY T LB
PRENLYE > T LELLTH IETOL0OKE

DECHID 2 TN, Vol b LickfEn MeEis
B FELLBOEA N, TOFELIRWEOER
FREOEHFRBINCE > T 5o BE 1 AICEfITE
BAo MTEWEBENL ZFTEE] L4 OBRIX
Tz bo WA THLEVHROLVWBRTIZLAED
FHRIL RS RN BWAWATREED HIE R
RILNTW B, FRICHERZ S T ko 141 R
ZWETHI Lo TN DIXIIET T I EHREET
L PN TR TV B0 MO & SICIIER 2\ %
TILEREE ONE SEZEOESL SRR OEND b,
LWV LIMERBHOAR I LNCRE > T VRE



FBUMEERRSHER

IR ZRER, ER)

% %
4| o | 1om | 1 | 1om 10w o & 4| 1sm | 1em [ 17 | 18 | 10m o
70 70
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
80 1 80 1
1 1 1 1 2
2 1 1 1 1 2 1
3 | 3] 2 1 3 [ 1
4 7 3 . 1 4 1 1
5 5 2 3 2 2 5 1 1
6 16 8 4 At 8 6 J;
7 11 10 3 4 1 7 1 1
8 18 18 (4 8 5 2 8
9 16 17 12 6 9 3 9 1 1
90 22 15 13 17 18 6 90 1 1
1 19 31 14 20 13 2 1 1
2 11 13 20 14 16 4 2
3 3 16 15 11 6 2 3
4 1 5 7 8 7 2 4
5 3 9 6 3 1 5
6 2 3 3 2 3 1 6
7 3| 2 7
8 1 1 8
9 2 9
100 100
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
& Fh| 140 | 46| 114 | 01| 99 | 24 | & F| 7 | 4 4 | 2
HfT¥¥H | 89.1 | 90.2 | 91.7 | 92.0 | 90.7 | 91.5 || HAFF | 83.9 | 85.7 86.5 | 88.0

HERRIE OV OIEBTIREHISTEZRITS
BEIDRE, BT SnolcDhy [TAt\vwoTh
HRREEREL o TWAB Z LG ROH V]
BibOBERI—HLTWb, FLTWELDL
ShEHCRe s L BRI, EFELA» CREEER
BREO¥ERRELSBE THEBRREEYE 0EBEIED
oo BREATAO—ATREFBELOBERILIC 57
(BER LITR T L) % LT A @B C R
ERBIV, LabFHEAFR SRS, HNfEEDXZ
EBVRR Tl L RBRHSRR V. K0 bIEEILE
EHCEBRETE B AT AR Ll ud vt

TCLr i ofINE IS 2 —~, WP 2 —<BER
EHRFTOREERFTIND, Do THHEHETTS
i3 5o TNHEDOICHOREDRERIL,
BRREER, B, OB B ikEcFRERD
7, LERATE. SEONORFRRERBTHA
R 4 ROBEZKTFE X L TRENT 5 S5ONE
RIZ W Ch - Tco BEREZIIES 0 L ONERLTED
HE DS (K, hE, WHE, RUER) ZOEX
FROBRBIHET bz > T BONRFRTH B,
BB ETB D TARDKNC D 65— 5
—: LCHADTCERCREEFEIN T %, TOFIHE

PFa—=,



(RBETTBIZRER)

ABRAMEERRZHER

]

17

22
106

48

38

27
25

16

15

20
42
203

41
624

24

22

26 .

99

24
12

24

101

23

10

114

16

10
61
12
146

51

16
140

oy TP 15w | 168 | 17 | 18 | 0% pom’s) ar | 15 | 6% | 17 | 18 | 10w o

1.0
1.2

1.5

2.0

(BRRFERAE)

EARAMMEEREZSHER

i ~.U .—.U = i Nzw
X
s
mm [R5 — N [3V]
[=})
:«UA ﬁw < (< N ~# <
)
&
&.Im“ ~t || [37] ¥ — |
& ,
ﬁ-.w o~ o~ o — b~ — O
=SS g G e A S SRS
=4 .
® 3 Q SR
<
N
HES 23 o SRS
WSS || [E = = IR
a,m == S 1o ~ ] SRR
o~ — |- —
HELS 3 “IF ° T AT
LSRRG s =P SEgE
T % W
m%\ % i R A RS 2 e
sy | A (€ SRS AN E AN M RE NN wlolw| [Vole
E=Si olelel=l |« ko PNA S 53 187 #H0 w 1P, 8o
o fuie = =ty S el g
@ Lol %o < Ll L P i
& M ], | (SIS o] |01 g mls2 T
] ety i prli 2 #E@WE@ Q i o i @_ Qlse
/ Mq_..ﬁmm BN Omm @D. M B 34 m& Eﬁ@
m | M P e PR RO S EA R P D Mw i ﬁmmm
m L A - o
\.ﬁl%% K i’ B 2E e ﬂx;}ﬁ%
SR = & > EOEH




FRIAEEREZDHESR

(EFEOBERRE)

'S

BERE F & mﬁmﬁwﬁmﬁwﬁ@ﬁﬁ 2t

—

53 167 173 18RE[10%K 208 1| 7t

A mhs e o bam ) | 140 146 114 101] oo 24 624 | 7] 4 o 4 2 17
o [ Fpl KB | 140 146 112100 99 24 [621 | 7] 4 o 4 2 17
A
N S TRV ER
% (A1A2B1B:CiCe D)
B EERE RS WL ORE
% CHY Lo s R A (A
BiB:CiCaDE 2 thEE R 4 Tr)
s | P rnk ) (130 1 g 100 oo 24 |18 | 7] o o 4 2 17
7| ot $2) 124 136 108 o8 o8 24 588 | 7 4 4 2 17
= BELIE  (b) 6 4 12
&
B E B % o E (c) 6 1 8
Elg & o % (0| 9 1 10
2 o # om|ugd 1 1 1 | 71 1 8
i oK W R OF E 1 1
ﬁ T BBERINREE 1 1
2leoaomr
F O it B P8R AEE

WHERCADC SREEROLE, HEOES, HE
DREZEZNTNONHTHREEN TV %, EHEK
R 5 EROREDOBURITIROE h AL Zh T
WO LI L LB SRR W TUE— & AT
b5 5. BRFEELE D MKKO ERFEROB
Rl OERETIE, ROXIHEBRBNTN B, FfF
B DWTUEERT > TeHBE T R s 1ond, WAV
HOEEIR > Thico V¥V P VYHO/NER IS
FRERIR, FERE LWV, ASEOEERN HOE
EEXZWNEND, TOREDTICAT » T E2H%
ZITREREY LTI BV, BFRCd LEroehn
Bo FHOBEDRE, FEILERIRHO T
X, FEEOLWFHLOT, EELIbzORELD
Tiiiel, B TEDHDTHBH L\ 5RDLSEDE
RN ZCERENIC. BRPBRCRT 54 OFHRE
DOFREIL, PR TR EATERE LYY VY P vDE
MO X, REINFNCTREECH MBS
DTHIED Sy BEZOHRBEIY 50h 5B, b
5 h— AEPPIUIRE - T %, EMEBELS
WS X B L RN IR R XX B
EHOBEThH->T, RETEZCH > ThB LT
EorwioEaAeFicz o0 s s eaitiks e
BloThichl, 72V A TR ZORERTTIRER R

RT30THB, R B BT EBR L1 HEIN
T, BHED LRAKZED BT, fix
TAVADr AV CHELIEW D THLHM, HEE
TeolcZ i, FMEBEXLHTHENLVH5ZLThH
wlce FMMBIFEREEDO LS & L CHESF K 105
VFAS AR TREDRECETAZ L Th B,
TN LERERTH B BRREIBERETHYE - 1=
HEHLH BB OB R - oI v 5T
Wied, AECTHRERINTEAYEL, ZTEXED,
ERERCELEL CE LEERERYS - T, 22Tk
BMLTWADTHB, AR—YIERAWTEFEHDOIE
BTbiTwd, BFOESIFIEEIFEFIEL It
- T, BN 572 DI, IFRBROHE)
HIZBAN TR DLDO OB LB 5, Fh T

| E SECkCETREIAT T\ B DD AR L

2T LW LZAREREBVT WS, RO
FREDZLER T Do ok 2IEED Lxdhe
b, EOHRIZTEDLHLVIHCEZRAHLEDD
ERLESTW, CLLEREB VT WA, Wb b4
EBERY L T5H. RO IWTF, EEMEORZE L
FRARARETHZLCAE - Y EZHLT WS, BH
YR Ul 2 LR BREL ST LEFEOFH LW-JHE
oY FORYE, FEHEOERY, DV EnDLnBbX S



8

ML AL HBEE L > T, 2VEFOLRD LS
THTXE S TII WD, BFRIC L LK
e BDO T WEEI TV LTRIET5, FIE
EHLTREDTS SV EDIE L THE HF%E
DBELREHMEETH B, RILFHEERE, 20D
BE X\ o T 52, FEOIKE OBV TTRD
FELRVISC] ~FOARBELED LTI D
WERRIER L7c 3 DiE bRV, IO innEBIXED
B0, EROBVLOIED TR, it X
53R T 5. FHRCHTHEBERELVS Z LT
BRCEBLS 20 IR T —=Th-T, BEOE
EDRDL TP OERY, BBATEREEEOEBRD TR
LT > T B ERFEE O RESLE L ELTX
Vo R LN, B 2T RALEBD TN
{, BERXBRHS, BETHO05BECIXEAZ
b bo BERLERRE L OMIIENTHTHix .
ELWERCNT208E bicr, TR+ 545
DREZEZOPTHIXE S LIzb XD, £505
XOC LIt BR DMLY 5T 5601 Thb, —HILE
5 AEBRERE & L FRAH 2k BEACH
<, DEN, BREXCISEROHEEHOEY
AR, ~HERF 2EHNEHEZE 2, FRo#T,

FRIEI DR E L 9\ 5% S THUSE L I vwhg
MAET D, KELZIED L 2T B, BOREIE
SERBASOT, BEEE EORORELALRLD
L THI WX IREL e bisidiusie bigu, Fke
BRILALHELTE I W25 DORE ORI,
BBHLESITh olco FRMARLT 2 Y I BRI
EWVWON, TAYATER STV, 2 74—
ADVAYF VS D, Z1THX vV M IF(EES %
BoTRRDo BRI LW ARRED B - TR D,

HBED X SCHCRALRBEAR A vERRLRET
R 5 TWniEvye TRV RES THEDOHAD
BERBLOMTIER LHERD, 2L )@ S>FTD
BEELNTIERVCOTH D, D HARIEF e
A, L LEMIXEN TRV, EEERCK TR
ZORFD L ZHNBET b TWBDT, £
B o TR LaFudie b B 5, BT B0
K e LTI ERREC ST 5—KETIEF 5 ThH 5
2, BRIV DOISF-TRBDTIRIRS, B
FARIRIC L TR 5D TiEied, HBIMES DTS
B e\ EFEREY—EEFLRT b A X ST
HEZ DT ADTIRRWI LB 5D TChH B,

() 2RERDEBAAEMEL CHE ]
FRREEE 5 T 2T, BAIRIL Y EADERE
BEOANBETCEE LE D L2 B0t % LA
CENEZABETHBIELE, FRYERTHIOC

ERTIEENRE CIXRINEE Liiuic bic
Vo FNEEKR L LTERTCIIBESKESEEHNCL
TR TR CREZI T 5 & L KETILn5
50% EBSEINEZT->TWBHE%=, =, BT R
X5, RBRFEREHOMOERMENTIE 7 Lico
BHA L LTAMOERERERECH bt 5 HKEM
VAT AMIM2ELAROEHEREZHLDALZ—TL
oo TRHPEH, BREF, REBELNVCRFEA
KE L A2SDOHER TERINCTR TW5ILEE s
WA, BBABIEY I Y LB o, —ADKRENHKE
P TEEREADDELYTHDMRT LA L D¥ERT
25 TWABHER. ThEH LERE AR TRIIADE
Ny 5, WEL7 ASMBH4AARARISA
BER 2 ABRBL vv by v, BHARL 1A 3
ABER— B RZEY LCIAVIENT B, £D
RBR, YIPRR»ADLS L TBREMARITEL
EER LERL, BRL OV AEEITRCEFRE
L Th DI, LICARL BE, F&ER, XEd
S THLWTZ vir—rREY, BEEROLZ&EEY
TARAMCR DD, COFERLABRELT v —
FD2OTHRDEABORPANEREEK S [
EfgzZOVCAEEROBMHAEIIRCR<h
O ChECEE N NRC Y, £l ocERERC
T oot k] FTLRARE b -7o
LR TEFEBREERCAEEEN TN 5, £EEERN
N, BACEREEEERL AEENSL, TOX
57 ERCIIEABE TS L, oL baE K
EOWTHL T %o & bHARARGDEAKE
HEEANTID TORRETH S, TOHEIFKIT
r o Th 77 AT—HHEL DEMAC 3% OFA
NERTC, [HE—ATRS LR, N DEEDOR
HHREM ST, EFE L ERRROTRECE M
W5, EFHBCHE -k, RAROBREZET
ELuvWEHRrHes] LREOH CTh b, AYTER
HHBOFETSH BN, 0L CRERAEHTE
M#ufE-Th bz AA0EE, FHUC T ZERES
2B oT, TOBRENEDLEFHTHLBORBIRTILI
M5 DD FRTERE—-ABRRESEN T DEDO0H
BThbo EHCE - 1BEL, MOBEMIHIT L
ST Tr b EBHINC Te b TN TIRIBHIECH L TR
DHETH B, ELVHEEDEREENRLLT, E&
LRI L D LILFEEVWRVWOTH 55 DE,
B, T, EEETRECLNS 5D, ElBRE LW
S5EEXRBEDOLAA BN b DL THRMIRD
To, FRIEMHERNERIES S o HRDIOHIEF
265, FEH L\, ERLVGWITFRIZERIE I
BREERE - T 5, BRE, B#EHEH, KB, £ENR



RO LENE - TERRELTELE S O, REE
Bar e (s 0B HRTARELH
FEEEF LB LAV ORAR Y EFRBCEM T 5. &
DT EPCRERESE AERH T LA > TEDTH
Bo TOXITERLT THIRENLLD5 ETIT
ik, RUODOARDENRADER oo, BE/NEROER
REH LV > TLAFRBEHFRLXEHR 2L Eo T
bHo MEMIZA % — +OBE1 D 6 AHITEM L L biT
B, 2=— 7B EW) Ok 6 ABREREN 1%
FSORRE - THED MEER] Wb D, FlxiE
1EEOEM /n - TBEAENER TS L, RED
EDE IR END, CORFTO6FEETTIELTESRE
CoOWTEbb, 6 FMERH - EETHLEL1IE
DEM, 1AM 6 FHBECYE - RETHND,
ARG EROBREEEN MRS tREHD 1A=
FEEBI IO, FRABEORL X, HROR
RN BCHREE b OCh BN, BENOH
TABRCHELLEIV—BiLo2 0 LT %5, BE
INCIEBEEN 32b b, EHOBESKHETA LK
BEREL, HHE, DENY b L LHERRS,
ML &L XyRBHEC) Eo2EL2T5053RER
DEy P—1, Y2 Y VRIGDMMEE 1 EiLD
&, ZZTEFAEN3E (47XARE) 28 Rk
2@ CEEC1E) b5, £ UTHASERESE
DLBERY LB, &5 LTHANCEE L TOLRRR
EMRBOND LRECEKL, B, £ RE, L
o THACHREREER T %, EORZBHEIELEAD
ZEDCHAMDEINDDT, BELEEDOLDOBNE
WHEBEC b, —HREOBRBEZHIBTHERC
X B FERETIC I 2EN T B £OH L LT
Tikiewd, BELBOBRE T ALE 2 BoEiiE
E2WMEEFHERC I 5T2EMANTHERLT S
FEE L > T 5b, ZHIRELS b UDREEY
iy, BEER LT, 34T sz orr
TH By, BBYH, F—AvFr — RN ZORERIC
RAINCHREXETFHEBRCAND LHEBRIZD
AERIE LT, LORTREXZTHRENLVIHE
R ZA4 T THHTHL 2 CTh b, ThE X T, &
Z2ELEAYERNCBE T 0T, MEOLY £
SHeAR LIE - TERNCZIERADT, BBRX
G, MERDRRIBRLIDBIRLOHROBD L\
5, AERCWIHEERL LT MEW] [FHiy]
MEAX DB BETNT5) T3 IREMEENS
b, ThZh Nodl B4l TBAE] © 320iHn
bbo TOHEEROEERIT X 5 TFACOM32SIO
BIHEBL T75 &, YV, Foavite
SITETF9TIEYAL EM A EEVEL =

9

FavAVTET 9T/ EYA] IMETHEO N
2, FRR L RBEEZZIALEI RV LW 3R
EITHT XI5 T B, ZOWERIEHE ST, BE
e OBRBOBEEYZT 5, FBELLOBTRIbLN
Ev v v VBREREGTTER BT, BT DI
BRTIBBETL, ZRARDOEVFIT 1 ADER 2
BLT, APRIKE L olehid, $hudbb
W AR LW TR L AT, REDFE
Rz A Hariofov e BTHHEBREBRAL TS
ZublElL, BUERTTWROIEBET 55
BEffih, BEEZTHAC WL,

(M) Z2REREEDIHBEED,
BLAEDANIWEDREZEOL D FICSEME
> Tb, BED 1 ACERIBEEA, ZARRET
FEOLHZHIHN. 2o TEREiZ2D B
FCIEBEOARENENER G, F— 1 5FHRODH
TREI LTCHAHRN DO -TLED, b
S OMREH T DL ORHE LR Y BELRR Ui
Vo BIEZND OBFCAPREC Lo T 5, 1D
B—ERGR- L Th 20 5 bENRC KD
h, EF, SRR CEb-ZCILTLE IR
%o BRI LERBBERIERFTHCRA BV ERWT
BARELZE o b LIZ LT B, 0 bRIET S
LI BEARREFR AR LD Lz WEDX
STTRABEZH LKL THBEBI T L
L, —ROCEERREEIES I LD
M, FHPEENIRECH F VLR LAY
TeREACIE o T 5o FRPLEIFEBEITN b #vb
LT BDOTREEE DOMADTENLCONRBIRD
X5, COREBIIHE—BRCIL > THE<1E
NEIDRBHIZ > T Do RELDZEWE DI 2T
W25 2 Th B ARSI D7
WFERALT—ERGREEEL DX 57bD
#o FRTIEE 5 TR I WD, RIEENFR LT
ALizbwWEB S o, ERMEe LTEERE
THENPT LB THRLTC, SADHEREZEL L
o ZHTNEHMKEEINL S, ZIRIZE, &
BRGESND - LEREECEREY D, FTHRNKEMN
Fhbe i LB, EfHTIUIRTHEC
EWEVH, TNTARALLS, TAR2ARL
AETR L THEBICRS Z LM o0 L ADT
Eiewvd, = VR VLRI S B 5T 5 LR
DIRBEERMY 2 F AR ISR B, & hiItHEh
E—2E—REHIC LI bV \be TOFHRRE &kt
D HEBEEBEINTE S, L L, Thi OB
CHEHAT B DIARTETH S, BRATHD X 5 CEHED
B\ THE DRSS, PRIVETRERFNLIC I



10

B LE—BENTE ATV, £ 5 R
v AR TTHis L, FEMC S TRLAHIT
RCEERTI DL Liswd, BETA B 4E2 TR
THLHERD ¥ ¥ OEBREBRTRERLDLKDEFETH
%o BLNEH HERBBECTRE TINS5 D%

# b Y [

FHRE LS o CTHEIL e Te B b O
EX DN BERET DEELNH B, XREHIREDOE
Eh\D, ENDORAERFE > THD LAHE S AA
b, Bh, FRESRERHRH) ik, £

CCHETbR A REBHIA B LEEBRREOS D
FrELlco IBEOWERRE L WALHDADER
L OLRBRI o L LEBRECE S, Thi
4 —DIERETHIRCEFERT 7o\ FH O fBkIx
BEEEMER (FREEE T ESER LA TIE—
WRIBHANRDD) ORELE 5 HEREIRES—F
A TR LisHhug 7 Hishs o fopt & ORISR
CRIETER LIzl

BlAeE X

1. RESH
2. BEEH



1

BE VLA EBMCRIIEAS
BEEAOEEAXDO—D0IEH

#F £ B 0#

<BEAMASE 9 A29H ZH>

Another Proof of the Formula of the Distance

Between the Origin and the Hyperplane in the

Normed Linear Space

The formula of the title is proved in reference (1), but we can prove
it also by the direct division of the space into the hyperplanes.
We show this proof as compared with the former in this paper.

Meiro Inoue
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One Application of Recurrence Theory for the
Problem of a Machine Trouble

Let us consider a case; whichever part of a machine is functionally
disordered, the machine also does not work well, but as long as we repeatedly
put a complete part in place of a bad one, we can keep it working for ever.

In this paper, under the assumption that a part trouble is independent of
each other, we have made by Feller's Recurrence Theory an analysis of the
stochastic behavior of the occurence of a machine trouble.

Meiro Inoue
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Numerical Solution of Root Locus (Part Two)

We report here, as the sequel to the last paper, some examples of the
numerical solution of the root locus problem in various automatic control

systems.

Especially in this paper, we have tried calculating the root of the system
which has dead time, making the result draw the direct locus by the curve
plotter, and simulating by the analogue computer the case that the real part of

the root is zero.

Making of the case that the locus crosses the real axis, we think there
remain some questions to study further. So we will continue to follow them.

Gozo Kimura, Shiro Oyama
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Theory and Numerical Calculation of Lattice Thermal Conductivity

We examined the difference of the lattice conductivity between on using
the Debye’s approximate distribution and on using the precise distribution as
the frequency distribution of phonon in the solid.

Using Pippard’s theory on the ultrasonic attenuation in metals, we formu-—
lated the lattice conductivity for copper, alike Lindenfeld and Pennebaker, and
examined the efficiency of the Debye approximation.

We formulated the lattice conductivity for the longitudinal and transversal
modes and for the one—-dimentional lattice, and the anisotopic lattice conductivity,
separately.

Tatsuro Nagata, Katsunori Isizaki
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&k@ﬁabm&ﬁf%btﬁbhéoL:$E%?@ﬂﬁ§215%ﬁ#ﬁﬁ?ét&aB#an5HE
Bh b, FERTORMBEENCHE LRI T A0 Th 5,

7(1+ T)

§2. BEBEOREFELER

RSN L, BrWEOERE»HERT~B S5 20k - TRENE—LINB, FO&EIC
PHRILBRASEST S0 WTER 45 2BECHE - T, 4 BECHEN 388 4Q 1%, 70 A oRENRC AT
%o WMEAEL 4T/4x THLBNRBG

4Q = —K 5L . 4s.a1,
B - THMHRICTih 88T

. 4Q 4T
Ta =K,

-4S
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4t—~ 0 OBBRTIL, 46 —~>0 LT

dQ aT
@ = K

L, 45 OEHENBWE L 6 OAEERYIIMT, 4S5 DL TAH% 4S-cos 8 LTIUL L\ FEO—NREAR L
DFFACEIT/N BB Th %, '
BEE (4S=1) »BECHE - T, BARICh 58T

-4S

dQ dT
@~ K
TELBNB, TN THAEK K OZ L3 BEEE LIFATWS, FRIVEEEE K LRI TEL L
dQ
dat daQ dx
= aT dT ar - (1
dx
BAEELONEFTHB LTI, Q RBEFOMERTEHY, 2L 1BTOERLSML LD, 25 3B

aT dt
FRBEEFESEI LD, £OES S, FEVWFEEOMOEES, HEMFA (ZNIHED—FEThH H—IERMEH
£) Bh51D, TNEFNDEEZD HOTEE .

B S b ORBTFCHIUT, 32 TEHOERILI TS Bo FOMIME, Einstein & X - CHH LRI

HERICHLDITIAE Do ‘z IR FRELDRDOEHEEE TH 200 BEROEREE £t 5. BAMELIUL,

ZRAF~TEE LTS, BHEES LTRSS Th b, BEEOBERXRANS Z ki, ZoOBEECIT
ERBE LR - T 5%,
Fiz, W) XY EEEEL ZHEEFICIHR SIS 5,
TDXARHFELS IO, BxOBEENRL LMD, FECHID
E-p—a 2Tk (2)

H#EESLON, FRNGBRTFTHHELE 5 BRzoZLIEGOBRTC L 2BEECEATESDTS
Bo FRIL, BTEREY 7 » / vTBERLTELEI Vo 7 x /7 VEEROSART AR S LT
A ThbBo LHL7 x /7 VOELIHERNAEZHBLIELNIEWLDTHS, BFIREIZEFLLTY 5/
VIELNBELD, 2FLWLDOThHLBEN, —EEFLINTHFOBRLE L, HFRMMFLRATCL 51Tk
BV EFIERB B, 7 v 70BACH ST, BTFHOBERIEET S L&, HEFAOKRW7 /7 vk
HEL, R bFn iR D HEERARFRICE VTV BREL, 7+ 2 VORICEEFERRSL S Z LITHE
T %,

HROBIGHEE LI B5ITIE, 7+ 7 VRICHIEANLFUEED . #-T, HRMNKTFLLTS, A%
HEERO, BbBESAEOKTORBEYE > CRTUIRTHTH B, t0X 5 BESECH T HE Ry
o TR THREEENHECHEB LT, ILTEXLRRVI L2l > TWBEhb, Rax bBEBRECOWT
DFEFEFIATHZLELI 5% BHREY D - LTLLTHRIE, AELKETHTA2AEEORNZFIA L aiud
KHRWZ EIEE S ETH

£ 1 K #® 2 =

T, HERBORELE TR 5, @
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120 (xyE) EOBNER A ¥E2 %o S FOERIETRTCET # 75, H A OER » THL,
0 r 0 +do OROFTEICES LT 50TRELsFHD 1

27n sind de 1

in = siné de

fEth b, T ELHDPHIHFARCEAETH DD, RBEOMH/OERL, ¥R 1OKEDOMAD 1B 5% EHE
Thif v, ik 47 Thh, FRORSDERKL 27 sine do TH5HH ERXBEDLN S,

LOAETE A YBEAETASTFHE, 1DMCEIROMDOREGERNORICE > T, 6 FAZRENTW AR
THTH Do BUL IXu cost, B AEEMD n HrT5L, COBKBPORTHIE e cost Lig%, TOH
6 JiFE TV A0,

- 1 s
nu cose X = sine de = nu cose siné de

&, ZNHLORTOREHEETRE 4 L35, ADET=RAX—~ BT THEIL, FORK AT
LIADKRTLHEELT, FDRDO=FANF —%EH 5T Bo Hb dcost BT LOED =54F —%¥ - TL
Bo RF 1LY DFBHD=FAF—% E@@) LT5HL

E(2) = E(0) + %f 4 cose
20b, AFTIL aaf‘ A cost D=FAFE—KERBZ LI Do
BRECE A 2@BTA ML =R 0F ~(X

d = . )
d? =S —Z 7 cosf sing de - %A cose

0
T
=% nu A %f S cos2¢ siné de
0
o T
—F (K&ExTE L)
dQ oT
a —E 5
LD
oT 1 E
K 6z 3 nu A 02
IHIIT
[ 8(nE)
%" 52 02
_8Q T
- T 02
oT
=G 02
TEMD
T b )
E—5 — 3 246 a::
. 1
S K=—"FudCy (3)
R S
K=—3rt#C (3

(3) Ffckk (3) AHMAMC L2 BERELE2 2R ThH. HTFOE S HRA— & L, Maxwell-
Boltzmann OFHICH S L LTHEL ALR%L ) %,

(3) ¥k (3)Y BXoThhsXdic, BYEEE K %R B, RHTFOBEOES u, FEHABTK 4,
FRAMERNRR « 2, BRESKT (FIBRT) ORER Q, /i G L RDLFIUT LB R,
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9, ERLE C2DiADd X 5,

BWFOLTD 2o, T) D 2T5%, B, BEN T°K O, BEHEN o (ELX 2“; ) THB LS

g, Thbb= ¥ —2 he THH L infEx L 5HEN go. T) THDH LT 5, 8T % ik Planck EH

h % 2 TholedD 7 =—?h£— Thb, ZLT, 0 L o+do OfChbE—FOEY (REBEOSMINGE

DO E) Clw)do T5HL, 0 L o+ do LOKCEH BTN fiw D=31F—% T°K O LWL HHEMEL
fo glo,T) Clo) do

ThBHhD, &ETIE, FH=FLF 11
E=S 7o g, T) Clo) do

0
TRBOND, ZOHCRE T CHEENS D, go,T) DHTHBME, KL
N 0B (T 0g(w, T)
Co= N2 NSOhw 1) C() dw
THEZ BB, &80T N 2T Th S, K#D Co L2~ FOSE T2 5 Clo) L2ER LAV E SICE
FELTHK Lo Eh, L Debye SELRIRAT 5 & HEMAO ko T THRTHN . kR wpix, N
FRAGRS D ORTFORE Lic k¥, =— FOBRER 3N /55 b\ >4k

%) .
S Clw) dw=3N

9

ﬁ‘&%ﬁgﬂ6o

Havsk siciy, BFOSME 2o, T) b, 22— FOSHA Clo) LERBTTIUIRE RV, &lw, T) 1%
BT sRFicw LTk Bose-Einstein 4347 (B-E 477), Fermi-Dirac 24 (F-D 574f) © X b,
IR IR LTk Maxwell-Boltzmann 47 (M-B 446) Th bHo A EILDILBFH 7 5/ ¥V Th
B0, BTEHRLTUL F-D 47, 7+ /2 VEHLTE B-E S TH 5N, Eobe T EREYE2 AL E
©id, M-B 4/ TLHICE 5. cbHT55RT

7 x 7 VERLTE (B-E 454)

go, T) = —5F (4)
e kT — 1

BT LTk (F-D 47%)
o e L (4)
e kT 41

ThbHo ZANT Er¥ Fermi =5 AF— LIEAL TS, AR SBE Y OFRTIL, ERM-B o I8
7eWDT, M~-B i E8ET %o kot Boltzmann EHTh %o

KRIZ Clw) Thbho TUTbM o Thitve 2ROV EVS XD L, SEAEE L & TETHMRR
TWBEWSDRERBTES 5, Clo) RDBIIL, EFHOHEEIEA, MbBRTHEOMEERA LD
o Tin Tk ion s, ETHANAHLAL, Clo) WEHETER W TWb, BEFRAE AT 2 —x—L
LTERLCE S THRDBRIUIEVS, TN 2KTERFETThH S, LI LTLHEBOKE XTI, BERO
LIAIRMERLRE S TCRBE S 2RI, HEMNTEICINS X SCE ML LTHECTH 5D, BERAOKT &
LTROTOEDORFRTH Do 3KREBRTTIRD - 2% - LEHETH LMD, HALURTEEDL INBZ L35
WOLXREH X Tl

TR LT, Debye 13 BEMEGAIEAL 2 LT, ROKREHLTWB, Zhdb I XIRTFEEEEOEHC
7t%o

1 1 2
Clo) = 4ut =g (gt g ) o* (5

AT, v R EENE (longitudinal wave) OEEEEE, v (L (transversal wave) OEEEE Chb. O

EMLY

1 2 3
v + v vg

% vs KEALT
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4 3 ’
Clo) = —Zm s ¢ (5)

TN D Z LD S ZOEMIBENRKVEL RWEYFEFCRVELN TS Z b o T b T
DEMIFERCEL FAIR TV %, ¥BEOEBCRERIIMERDOFBLT555, =0 Debye JTLNIEH
Thdo Bl LEREZST 5 ki, Debye D& EEETED, LORE X VEFIVEERCLY, TR
BFLERICR > TEL, —HZORE XV EFIERICY, HRIHT & LTale el ith. A2
Tk 339°KG)ThH %,
BFCX - THMABRAED, RLETFCLE— FORVCBEBIDL, HEBORXE (3) ik (3) KART,
BxOBPECOVWVTORMB L2 LY, BEEER252 5RIXKD X 51t b,
E=3 5wt @) no 222D ¢ (o) du (6)
L2 0
% L Debye 5% L5 & ¥k, BOD LRI op FTTHAHZ LIRXFHROMEY TH B,
£ETOE,D, (6) RTHERINTVIRLDIL, BRI « LEBEE v (o) Thb, Thb LIRS
i Clw) BEDLNDIED, (6) RIVERHEE K #RDDH T ik 5,
BFREN BT BIRE &, XFIIREO 2EE (58 251, Ry BEE L OO ARRECHEKRT 50
BEBIREOITCTH Bo Lhul, Debye BEI VEVRERYEL TWE15,
o < ko T

ke T
3

JowL

&ﬁ&af»&wzafaz,q=—%-ﬁwa,
et

BWieT 7 5/ VORDEET B, TR VEWRIHROERES = — FARE= %L F - NAXBEL-HELELY

Vo P THREHAHREIO £ — VIRl W ERTIVe ZORKBEMND, Fermi ¥AE L DBEFL, EETIE

NEAEOBELOZEZITH L5 & i B, 0 '

Fermi LA DBFHR1IMEO7 + /7 Vv LEETHHAPLENTEE 5, AHEFOREE7 b1k k, K

HETOBPERI AR E, 71 7 VOBRRI7 A% q v35:, BEBEITREN Bk, BE, g THD,

R B2 R hPR? v ol ;
= RNVF LT ERh T S ho THAEDD, =XNF—~{FHFEORL
Rk h2R2
2m ~ Z2m + o
EHERFORL
hEk=hEkE+hgq
TExzbh B,

EHERFEORTARBTFOEAFTALEEHHLCHTS L,
[ B=F cosB + g cose

E' sinB = q sine

ELD2RMD 6 RPETDE

k* -+ k% — g% = 2k cosp = 2kE (1 — 2 sin? g )
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e wn B 2R =B —K:t g
.. SIO 2 —',N/

4Rk
Fermi ¥fI5EL DBF=RNF—%, 71 /VD=FALF—LDRIVHED
k=K >q
rich
B ./ ¢ q
Sin P ﬂ—',\/ P =2k
.4
B"f‘ k

FEoT, BTOEEA B /X bilbd b,
COBFERUCE, GREEE « L u =% NORDLND, =R VF— E D EEAYELDOLBEEETEH L

b ou= ‘2‘,‘; TRDLFBELCA, BENELBVED ok THEND, EbLTRDTLEXILR .

REB LML RDBEE, RAFZ—T o =f(k) DHORE 5 B, Zhvb k= F(o) ZRDII IR, Th
MRDBBNIL . # 5T, Clo)do X0 L D) dk DT HEIHL LTHEL FIve T5L, f(B) =Dk) L8\ T
C(w) dw = D(k) dk

= D(k) Zf dw
#mB, C(w) = D) —95— 2 BFE LT LI B
(6) RIKDBEBXEINS,
Ni ¢ 7 0gi (w. T) .
K=‘§—‘3—Soriu¢2(w)-hw—T—Di(k) dk C7")
L WEN E L E+de OEDE—YORE wk) de L5 b, XEIVE L b+ de O REORLEROMC
Hhe— FOBUL, EOEMS 4nktdk Th b, BFERE 1D, 229wk picy, WipRC

(Z=)
L
DOWTHE L2 T T

—(ng ke w(k) dk

L7 %o Debye sELITIX w(k) = —ETh 5o
W o>T
K :2%’—" % S . g (k) hos (k) —wi—g?’ﬂ k2 w(k) dk (8)
L L, PEBRTFEEZDED
2nk dk (k) d 2n k wik) dk

=T W T (2ay
L
Ehb
=33 2| eew() - halh D8 00T oy an (8

(8) # (8)ix, —HEEAYVOELT, BIFENLHNLEDLDTHB. EBOKERIL, BAERS LMD,
BEBDEMCIL, CRLORIFEZR e EBOSRERCOWTUL, TNBORIEZ LD LBbb, L
L, (8)Y o7k, EREOEBTIIHIET 5 OMRRNDTRERLSD 0%

CRHDOBEEEDORYE L OI(E - R ADREL, 7+ / vAEOHOBEEE N\, Ab7 5/ vO&
A BESGEORF LA U TS L LIt & ThH S,

HESENDDO A VL, B ¢ CEEEE « ¥EDHLIATEEREL IS LT5DThH %,

§3. oK FRECKHEE
B2 FIE BT REEE LT 5 BB TE VI, FRTHRLOFRADERHRSMEACT, EEO
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& BICDOWTEHE#RIT - Thic, Varshni & Shukla®?
CXo-TeE SN Cu T HIRFB /LGB
YT Do HEORCIHEIERART v « MLENFR
ThH5BELTWAR, HROBERCEWTUL, 0K
TBRHFINDTHS 5o HEOBLRIBS/HIEL T
REN TV 5,

W L BB OGBEE B\, BT LOHEEIEAS
B2 DTHREDORIE S Bt o T B AR TOREPED
ERHEE vk 5.01X105 cm/sec ThHh, RO HE
EE vr X 2.27 X105 omfsec ThhH, T X b 8E
BECRHTHHRIMBELEE L TR E-TN5. 7
B, W BB T ARBIA 4 A b E—TIxV .
AT A LR LR 5 $8I1% Pippard® 3
ENCERYER TS LI LT 5, Pippard i,
SBPFCRITIHEFTRBE &, g4 DB & UCTHER
LHEB L THACEN TN D, TN 4 XEFOFE
BB, ¢ 37 5/ vOEETH 5,

EHRDIRNEBOBMMERCOWT N HOBTRS
Hrl, FRbOEFIL Fermi EE vr ¥ TOTRT
DEEREBE EDTBELTWD, EEC7 5/ VL
HEFA%ZT 501X Fermi =3 V¥ —DFEL OBTFTHY, TOEEL Fermi HED D TH Do TNLTDO=
FAF—, HELXD >LETRRACHEIFHCRLSHb IV,

7x ) VOREIR u T, 7 x / VOB X - THETIEESLR 513, ThicX > TETF 0 BEWBNE
e 5, TR, 7+ 7 vOEFHTACENESENTEC, LOBBDOAEERT L7 v / VY LIIHEE
TER% T 5, BFOFHHBARNT » /7 VORBCHERTEN B2 T, 7+ /7 v FE S5 BT
2 BN, FOBEFIBRTFIRETACoNT, BT I BFRESFITET 5. BTO FHEHTHE 4. 23K
B\ L XEEBEACHIL SN ABTOHENEIN, 7 1/ vORHEETRIIMREBCE T BEES

fite~ FicH3 A EBETR ORI

Dvrr Fr(»)

LB TERD, Z 8T N ZBNGETOEHETORT, » ZETOER, D 3 &BOHE, v i3#t
DERETH Do TR v 11X

Clwlarbiteary units

18

w102C.P.S

y=qde . (2)
EBFOLFMEER « 1%, Fermi®E% vr 2 LT
e TA; (3)
BEf Fr () % _
y y2 tan—ly
Fr(»)~ & y—tan-ly = (4
T %o

BIEDO (6) TENT, ADRDE Az ZAN, u DRV vz EANRB L, B—BHETLAID I 3R E &
b, glo, T) 137 x 2 VORHRARAND &, BB X ARTHEEE KL ORiL

Ny 4n (% (

F) 1
KL:TW‘ vr Az o 7 hw )-Cz(w)dw
To

e kT 7
NoDET % Aevi® x2 e®
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et y=— Th oy o s BESEBRTY B, ERIE (8) RRATHUE

n
A@==E;ﬁ%é%ﬁ%%%;—S:}z<y>7;§2?5;-WL(x>dx (6)
ZOMRCBFS C(x) & wlx) O
C(x) = 22 w(x) (7)
DBHRAR D 37 > Tl o

KIZ, BEGETAACH LTRBECE O KRR AEDRV, Ly EACLt L LTRHTBEITA 238N
b, ZHHEFPETIRRCbiEV. COBEOBETF L7 » /7 VEOMOBEEFEAL, 414V B F LoMMNE
B X > TELNSDBEMHE L TiThbils, MEBOR LRARRIC gde 23/)D W EORKCHTIRAEZE T 5, #
=~ FOBEREICH S5 Pippard ORIL

Dorr g

= "Nm I-zg k59
e (L) e - 1)

LEL T LATE D,
BIED (6) ik (8) KERXAND LB X ARTFHEEE Kr ORIT

M (T D 8 1
KT:TOS vr Nz;:: Ifghwﬁ(T)-CT(a))dw
0 e BT _ 7
No D k2T s g &, x% g%
- SoAc vty E 2 gy Cr (%) ax 10)
ErlS
_ NoD kT2 C ke T4 g 43 e*
Kr = 67:2Nm¢wh2§0 7 vr VT T g e — 1)t wr (x) dx
Ny D kot T . g %8 e
= Bw Nmeor T ) W1 TEg -1 vr (@) &5 Hp

(5) = (10) 238k = OFER L EECHT R TAMEEE DR TH D, Debye AP OBL, (6) & (11) @
RNC wkx) =—BLBHII Ve

fods, BT OENER ¢ 13 r=2 X 10-1 sec, BFOHFBTCOTHEETE 4o\ 4o =4.5 X 10-6 cm,
Fermi ME vrid vr =1 58 X 10% cm/sec ($ART) ThHZ LH Kittels® oHREB 52 BT\ 5,

AT S oD BEREH T DO TIER V. E\WIDIE, FHRFACX - TREBSMAERD Z L2 ER
LTEFENBDOHCA » Toigh b Th bo

HiEROHE j CRATHE, BTFOREEEOREBEFEIELN S, BHOFMLLLTUL, j=IKHL
Tik G 2B & (100) FATORBEAATELL, /=2 LT Cix (110] 5 A, j=3 CHL
TE Gaix (111]) FAD SBELXEETHLETH, LOBDROEN L TOBRTHREEREL, ffrif=—T
LT

. NoeD kT (7 Acvi? x2 % .

Kii= gyt So S Fi(3) < —5% C1 (%) dx (12)
. NoD k2T 7 g %% g%

Erdm—gp e SOA, vrt 3o 2w Cs (%) ax 13)

THEZ BB, REBST Co(x) DT LRERFTERFEN S BT TH DY, TNLIXTRTERL T %,

FATRKOTE (12), (13) KX - TRTREHEOHEETELZADO BE ROV TRDEI S 2B >T3
2, ETFHRDIC, Debye HPDHEFHEC OV THARL BT, Hifio (6) TR r==10""sec, FHHE
HTK 4225.6 X 10-5cm, EEIBEEDO L& u=5.01 X 105 cm/sec, HEPD L& u = 2.27 X 105 cm/sec %
AL, Clw) @2\ Tik Debye JERD L & &, Varshni £ X 53D L Iw LAl #2ICERH L TR,
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§4. BRERICHIIBRIMICEIZIESE

Bk LEOMEEE R WE T AL, TOBERBORERANCE - (REHEIRELDIFTHD. ThiX
7 x 7 VORBEAFVERIIMC Y o TR D1 B Th bo —BINCIRBIE ML 3RIEOHEFITRD LI
WA, RO FECOWTEENBELCRDON S, £ 552 L &2FIH LT, 194841 Houston B0 777 &5
RORB RS MR Z T UENC kD B HERRH Lice £OKFMA L LT (100), (110}, (111) © 3 FHTHS
L, RADEERDL, ZO3IHARZE2LOTHY, BRLERLOKREY THCLFHATH 5,

(100} HEOTREFE S Mi% C, (110] FEAOEREBE S A% Co, [(111) FROEBE S % C 65 &, &
FOIREE TR

4dn
35

Clw) = (10Ci-+16C: + 9Cs )

THz bR B, Uduw

O FRTREOILFETDO Civ Coy Cs DWTiE, DRI EE LichDaih b2y, Tk S ThE
—ERRBZEEL X 5,

FFEOEARTFCOWT, BT (L m n) CRETREERTIEL, KCECET6EIVOEEOLRY

g 5 X
(Lm,n+2)
(Lm=1n+1)
(141, m,n+1) (1~2,m,n)
o I=1m—1n
- w
e 1, m,
fl+Lm—].n1/ 1, n)
n
sl = &
(+Z2.m.n) Jlm—-1n-1 {-Lmn-1)
! \4
nv
(+Lmn—1) u A
(I, m,n—2)

£z o BIHETHOHEFAEREY o, KIGEVCETFHMOBEFRAERY v L6 L, CORDER =5
F—T &, RF VY% - =2FZAF-U XKRD L 51 b,

4 i 3 .
IT= T‘m 2 ( ulz-mn + 'l)%mn + wfmn )

Sm,n

d 2
U=-7%a 3 (thtmn — Vimn — W 41,m-1,n + Vi+1,m-1,n)
:

M T

1 2
+ 2 @ Z ( Utmn + Vimn — Ul—1,m-1,n — Vi-1,m-1,n )

~N

2
+5a 23 (timn + Wimn — U141, mun+1 — Wi+l mm+1 )

s 2

a X (timn — Wimn — U1 -1,mn+1 + Wi-1,m.n+1)

N l\)|l~4

2
+ _2‘_‘ a 2 ( Vimn — Wimn — Vi, m-1,n+1 + Wi, m—-1.2+1 )

7 2
+ o e 2 (Vimn + Wimn — Vi, m-1.7-1 — Wl m—1.n—1 )
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2
s 2 (ulmn S ul+2,m,n‘)

—I-—2—‘T 2V (vimn — Vi, m+2.n )2

g
o TT Z (WI'mn = w1.m.‘n+2)2

“ v, w XA xDREFH, BHOETHAL

b Lagrangian L

B ORBB ORERED 3 KA EFL LT %,

L=T-U
ERANT, (I, m, n) BFERT 2EBHTEAL

d oL oL
dt ( al.ilmm ) - 6ulwm -
d oL oL

7 ( 0imn ) - Wimn =
d oL ) oL
dt ( aﬂ)lm‘n - awlmn o

Io@Bohd, thofEr LT

Ulmn
Vimn
Wimn

5L o pimn BELZTHABEFOBTAHBOBRENSOMEBENRY v, ald u, v, w O 3DDFADBER 7
PV, o BBER S BV, 0 RERDRSTH Do '

E&E
x o1 ay ome 5
e m Yy
y | =2z d'zdz) 2=
(4
2 gz as/,

sk, EHHBRLRO X 5CEHT %o

£
_ ( ¥ ) e2m'(¢71la1+02maz+ﬂa’ﬂas+¢mmn—'vt)
4

7
{2+2—_—sin?x—cosx (cos y +cos 2) — 2} €+ sin x sin y+-7+sin x sinz-¢=0
. . T . :
sin x smy-$+{2+ZTsm2y—cosy(cosz+cosx)—/12}77+s1ny sinz-¢=0

sin x sin 2-¢& + sin ¥ sin 2.9 + {2+2%sinzz—cos z(cosx+tcosy)—Aa}e=0
AT & m, ¢ BMESRC 0 Wb itwEITiL, &, 2, ¢ OREH L HRATIIRNOTHIUE IV,

T s . 5 . :
2+2—w—sm2x—cos x (cos ¥+ cos 2) — 22 sin x sin ¥ sin x sin 2

T
sin x sin ¥ 2+2~Q— sin? y —cos ¥ (cos 2 + cos x) — 42 sin ¥ sin 2

. " - 4 ! [
sin x sin 2 sin ¥ sin 2 2+ZTS1n2z——cos 2 (cos x +cos y) — 22

fgaﬁ%a:% =0 DBARHETH L
(i) 2=9=0, z2=7r OFPHIZ, Hb (100) FHEEL DL, LOFFIRNS

(2 ER)
2 =2(1—cosr) (1ER)

A2=1—cos 7

&5 Do Thh

sin =1/ 1 —cos?r



36

X b sin 7 &RD, Fi

g ¥ . I—cosr
sin: 2 = 2
LY raRkeT rz%;_ BRDD L
2ERILTUR
.
ar 8(sm 11/7)
AT vZ—n
1ERE LTk
. A 2
dr 8(sm =g )
) S
5T, #E—- FERETHRERS ML
2 2
sin’l—————)
dr m ( 1/ 2 e
™ dw =16,/ 22 V 220 =k
it e — VIR In T A IREE S AL
- == (sin-1 e )2
dr m 2 _
g =8y TV d—R =z

THExbR B, i
&) BEECr Lr+dr,o0 L o+do, o ¥ ¢ +de LOEONMER 72 sin6 dr do dp DFILHBE—TF
DO, TOBBCHHTHIES 1D, WHEREY A LB\ T

A 72 s8ine dr dé dpo = A 72 sin® do d¢ %d«u =A r sineg—:) dw de do
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Experimental Study on the Flow at the Suction
Side of Multi-blade Fan (part 3)

Various experiments have been made to investigate the influence of flow
conditions at the suction side of a multi-blade fan upon fan performance. In
this report, the results of the experiment conducted on the velocity profiles at
the inlet and the exit of the multi-blade fan fixed with the conventional blades

and the newly—-designed are related.

The difference between the present experiment and the former is that the
four measuring positions corresponded to the ones at suction side are set up just
behind the impeller. It is showed that any region at the exit side of the im-—

peller has an axtal component of velocity.

As a conclusion, the general flow

conditions are almost throughly understood, but some problems with regard to

the design of blade remain unsettled.

Kounosuke Kiyomori
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A Study on Fatigue Crack Propagation in Rotary
Bending of Mild S:eel Round Bars

The propagation of fatigue crack in rotating-beam test on mild steel round
bars was observed by means of microscopy and heat tinting of the specimens.
The main results are as follows:

The fatigue crack starts at one or more points on the surface of specimen
and grows continually larger in different pattern according to the shape of
specimen and the stress amplitude. During the former stage of crack growth,
the area of crack, Sa, increasss with the number of siress cycle, », in the form
of Za/A=ie>"¥t, wwhere A4: sectional area of the specimen, NVt: siress cycle of
life, 7 and e¢: constants, which shows better agreement with the plots of expe-
rimental data than the experimental equation between the depth of crack and
the number of stress cycle does. After the former stage the crack propagates
more rapidly until the specimen ruptures.

Akira Oda
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Approximate calculation of equivalent resistance

for the thin film resistance with three tabs

Sammary Recently the papers prevailing the utility of the thin film re-
sistance, have been presented. When three tabs are placed on the encircle of
the thin film, the equivalent resistance between two tabs of them can not be
calculated analytically, except for the case of some geometrical symmetrisities.
In this paper the author presents an approximation method for the calculation
of this equivalent resistance. This method enables the calculation of this
resistance for any unsymmetrical position of tabs, and when the tabs are placed,
satisfying some symmetrisity, this method gives the precisive results as the
previously presented analytical calculation.

Kazuo Tsuji
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Character of the Ferrite in the Microwave

Abstract

If the complex magnetic permeabilities of the ferrite, 4/ and u//, satisfy

the conditions, x/>u,/ and '/ < _}_

of the electric magnetic wave.

, this ferrite can be used as an absorbent

In the ferrites which the present writer made under some sorts of condition,

there were the ferrites which tend to satisfy the conditions, z//>u,/ and

peslles —}.— Therefore, the present writer reports this research.

Kenzi

1. A8 2

EHEFHC7=74 rEH1OX3EAL, &
DBRE X EER CEKZ LIBSOEHRIEATIA vE—
FAVZi%, R (1) TREn5,

M ' & S ; S d
Z=A/T":- tanh (]vamer—x—) (1)
(1) TR,
a
d e and #'r= Tnd = fl (2)

AR THE, ZOREHOHECRSWT, B2k
o, L, & (2) TBWT, 4 LEELEK
ROEHHE, Fic 4 LEBETH B,

R (2) #¥WT 7254 %, =4 7 el#HcFER
FTHUE, FERD & O L CIER /N D BRI T
Lt BHM,

T, EEL, FEOHRLLIBEEDO 7 T4 T
B, TOERRLBRE o RO o ZHE
Licrzh, R (2) oEAERTLORELRID
T, BRET 5o

2. Ao RE

BaCOs, ZnO, ZCOCOs'?)CO(OH)z, F62 Os %‘ﬁ%b
=1 DERDEAYE 2K o
COREWER-NVINVTEERBLILL O, 1.2
(ton/cm?] DESCTRIL, ThEREED ZEK &
T, 1300 (CJ, 1BMiOREZR Lo

Ozawa

DEI, LREOFBELICER Y, S CHEBRE
L, Zh¥, HU, £—1 i v CRANRL, KE
711.2(ton/cm?) THIL, ThEEKPAKET,
1300 (CI 1R REE 24T 5. M EDIET, 2H®D
Rpe%r L=k, BO, BEAL, KEABERZT
S
ABEOIREE, 1150(°C ), 3 X0t1250(CJ, 1350(C]
D3FEL L, MEEEL, WEhb15AHETT, TES
122K Tthb,

PAEDFHHIC X > TE-RBHT, B1DO X 5EE
BxOT 5D,

3. M E F &

LEISEHORM Y, EHERBEOERCEET D
IO, FIAVE—STRAL, IThER2ERT
PEERIZIFAT %o
X2 0B NT, SHREFCADNA vE-LF VA
Zs 8 XU, BABREHICANA vE—-F v A Zy ZTE
LifEs
R, Zs BXV Zo%, R (3) KAATHZ LT X
by, ERERR & AL

S | A i Z
femi e V72 vanne 2 (3)

Tt
Bo : ERDMAHER
d : BPDEX



78

Zy: RPBEEFAR Lice 20, EHLEATA
VE—F VA

Zs: RPBEEEK LI 20, FHEIEATA
VE—X VA

4. B E FE R

K3 Xb, BREEAEVE, AROTIEHTS

#r DEOTLIFNE NV,
o, M TOWTE, R4, BEREEN SV
L, AROBICE B 4 OBHIZKE .
FA—ER CTREREBEDORL 2RI OWTL, K5
ION6 XY, BEREE R BBTONT, 4 O
/< h, & OEIMT, BERERENEL Ik
HEONTREL Lo TWB Z Ll b,

M58 IUE6IL, HEK 27 KOWTOHERTH
57, FEROMHRIE, AR5 ot Ebhic,
MOEFEOREHT DT, R 27 I 57 2
EofEEiifohind o7,

w1 ZFRBOHELHE
I — E (C)

a0 (€ 1150|1250 | 1350
1 | Ba@CoeFecnyOa A1 B:1| Cu
2 | Ba@Coqa.enZnc.snyFeenOn | A2z | B2 | C2
3 | BaCoq.oyZna. oFeenOa As| Bs| Cs
4 | BaCop.sZna.nFeenyOn | Aa| Ba| Cs
5 | Ba@Coq.0Zna.oFeenOa | As| Bs| Cs
6 | Ba@Zne oyFeeoOu As| Bs| Cs

2-——»2;%§%j~@@

B

E RN
LRxi

K 2 EERKEC LS 4 OWEER

(5

---- Ay, Az, Az, Ag, As, As
C1,C2,C3,C4,C5,Cs

—_—
0.5 1.0 1.5.20 25.

" R :
0¥ 8w 860 8.80 9.00 9.20 9.40_ 9.60
———— (GC/sec)
= 3
L
i — === (1,0 C3CC5Cs
i Ay, Az, As, A, As, As
N
::i 3
wl
<. -
=
wl
i A i
07840  8.60 .80 9.00 9.20 9.40 9.60

a2,
5 2.0 2.5%7
AR

A o—— e
i

~ B2

‘q_ /—\

<

Cz T
9.00 9.20 9.40 9.60
—r——> {(GC/secl

=3
2
e
3
b
@
=
o

wr
0.5 1.0 15 2.0 25 ©
\J T T ¥
éo

o 1 1 . 1 1 1
840 860 88 9.0 9.20 940  9.60
> {GC’sec)
= 6

5. % & ®

R (2) *HBMISHEETS O, HR 2" %
XUt 57 ¢, AEEEE 1350 (C) ThB, Thbhbo
MO L T, BCAEREOE SOV THRE
THUE, <A 7 v PHIC R 5 EHRER TG E L



79

T—BEERLOIES ThDH D, OEDSE, B HEEREE, BIOCRMECHA VEELREL
HOFETH Do {FER Sl AREREESE BRI H LT,
Bhhit, APELRAEEEL 22X ofclBARRE CCBHOBERELET,

6. XX Bk
(1) KRR, HEF, RE : “BRIUEIIEERINE” GBS, <4 7 =EKiPE (H42—01),






81

Y- RERBROSTHMAE G 18H)

BB/ /OIS T 74 —1CLB3PH (1)

¥ K E XK

e xR E A¥

<FEAI444E10 518 B 24>

Analytical Studies on the Water—soluble Coal-tar
Dyes for Food

I Of Analysis by Thin-layer Chromatography (1)

The separation by thin-layer chromatography was studied on 17 water—soluble
coal-tar dyes, of which 14 dyes were permitted and 3 are non-legal in Japan.
The compositions of thin-layer and of the developing solvent giving the good
results were obtained. Moreover, the preliminary experiments in the quanti-
tation of dyes on thin-layer chromatograms using densitometer were carried.

Masao Simizu, Hideto Sasaki
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£0.010me, A EREAYE 0.006m ¥AHRy b
Lo

(2) & %

WA&EF : Kieselgel G (E. Merck), EASTMAN
“Chromagram” Sheet Type K301R2 (Eastman
Kodack) Aluminiumoxyd G (E. Merck),
Kieselguhr G. )

BWH B, BT vE=TK, BEg=F, B
BEF VYT A, n—TFRI)—N, =& )=, AR
—, €V TV (TR bR

(3) # &

FREARE « % 240 < .70 (FE90) * 230 (H)mn,
ABAVERF ~ v~A—, (ZERNE)

HEPEES : F vy b e~ DMU-2H, %@
Ro  CGEFERIZEH)

2 £ R K &

R Licta®it Table ], 2 1IR3 178ThH %o
B 3 1oL, 0.5%EF 7 + U v AP
L720.05% B RERY, Mo 4BOMBOHE LT

o HiIARDERE (B BIAS (1D Bz
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T0.05% D EFRKBE 2 AV oo BEIALE X LT,
a) Befg=sn, 22 —N, B7ve=7K (5:2
1), b) 2F /=1, @7 vE=7K (9:1), ¢c)
Yoy, g7 ve=7K, K (3:10:10), d) n
—T R )=, =& )~N, N2 7vE=TK (6:2
:3), e) n-FERI)—N, =R )—N, K, BTV
E=277K (2:1:1:0.4) B2 %OBEEEF + VY
LABERIERE Licd DIEonT, FRENTFHERL,
) PRIBIFLERZBLOT, AERIITRTE
DEWRH TR o720
EEOFRICIIZHNERSLID TLC—SD DEE %Y
oo 7V — R 200X 200mn 35 X 08 200 X 100mn0
T7VITFATV— v RER Lz, BBILTT 200
u DEBCER LIz, BBOFREL, HE 1LILHED
Y AFALETTRER LI LDOEED F B,
#EJB 21X Kieselgel G 309 AL THZ LA D
A0 DFIRTTIERLH D bb¥, F20meDHiK%E
ML, 4 v*HEEy = — 58— V—SH-c30~408.4
DEETTELLPRYE SV — P EEBHL, —K

BB 105C T 3045 L CiEH b Lico 3831k
2 OMIKOR DI 1 BEEERF + U 7 2K A
Wit BB 413 Aluminiumoxd G 301 #ti7k60ml %
iz TERT 30~408 %50 T2, S~ FCEBA
L, —®HRE# 130C T3040 Mma L. #Es5k
Kieselguhr G 30¢ 12 60meD#i7K % I % CE#E 7o LB,
BEETR, 100C T 305MMmeE Lice Ec@E1
Dv— b HEHEENCIE 100C T 304 Fms L Tk
Lies

PBEDX st LCHE L v— P ERARy b
4 F&FWT Table 1, 2 ThiF-BRKER (HE
3TOERIIEEREET Y v 20 0.5 BRKBERICERL
72) 0.002me (0.05%FW THAMLAEL LTLuag)
BTV~ FO—EH B2 5enDFRR L AR v F L,
FEEOARy MEOERL 1endk Lic, BEYWER
Tt 1.5~ 2enDEfR & Lz, BRI EHIA
WheF ¥ VARA-T, 7V~ MEHLRAUDEERE A
Nie# 7 AEEAN, ThThOBEERERKFC 2 B
XH L, EABREY TR ot BENRBE A8

Table 1 Water—soluble Dyes

Dye

No. Pu(rai/ty pH*3
Class Dye Food Color No. C. L*4(1956) %)
1 Monoazo Tartrazine Yellow No.4*1 19140 99.5 6.39
2 Amaranth Red No, 2*1 16185 99 6.10
3 New Coccine Red No.102*1 16255 94.5 5.78
4 Sunset Yellow FCF Yellow No.5*1 15985 99.5 6.28
5 Xanthene Phloxine Red No.104*1 45410 95.5 5.00
6 Erythrosine Red No. 3*! 45430 95 6.65
7 Acid Red Red No.106*1 45100 97.5 6.79
8 Eosine Red No.103*1 45380 96 6.30
9 Rose Bengal Red No.105*1 45440 95 6.20
10 Triphenyl- Acid Violet 6B Violet No.1*2 42640 4,65
methane
11 Brilliant Blue FCF Blue No.1*1 42090 96.5 6.37
12 Light Green SF Green No. 2% 2 42095 5.10
Yellowish
13 Fast Green FCF Green No, 3*?2 42053 6.10
14 Indigoid Indigo Carmine Blue No. 2*1 73015 99.5 4.48
15 Triphenyl- Malachite Green Non-legal* ® 42000 3.20
methane
16 Diphenyl- Auramine ” £ 41000 5.22
methane
17 Xanthene Rhodamine B ” Lt 45170 3.17
*1 B e R R
*2 R EERRFTBRESES
*3 FoehEEEEm
*4 Color Index Number
*5 pH of Sample Solution
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Table 2 Permissive Dyes for Food in Japan
B E % — & £ it % B & R oo % W E
CaR#KRE2F Amaranth OH 3S03Na Ag, A, Au, Be, Bz, Ca, Ch, Co,
NaOsS N=N Cu, Dn, E-E, Ar, Fn, Fr, I, At,
Mz, Ne, No, Pe, Pl, Pr, Af, Sp,
SO3Na Sw, St, T, E, U, A, V,Y, N
OtRE#EB3E Erythrosine NaO ﬁo ' o) Ag, Al, Au, Be, Bz, Ca, Co, Cu,
I;[ S— Dn, E-E, Ar, Fn, Fr, Ge, I, At,
| Mz, Ne, No, Pe, N
4 COONa
£ RRE1025 New Coccine NaOsS NN Al Au, Be, Dn, E-E, Ar, Fn,
e 035 Fr, I, At, Mx, Ne, No, P1, Sp,
- sw, Tu, B. U, Y, N
A RHRE1035 FEosine Naomo Q e} Co, U
Br’V'C N gy
COONa
N\
Br Br
£ HAFRE1045 Phloxine NaO @Dﬁo U
Br v/ CN Br
a COONa
o Yalol
c1
I 1
£ HF#E105%  Rose Bengal NaO QOT:IO Ag, Al,Co, U
1 @] 1
ClﬁCOONa
crycl
cl
@
A ARE1065 Acid Red (CeHs)2N 02@»1\1(031{5) -
@-303 e
SO3Na
) HO- N-< - SO3N:
OrHHEE4LF Tartrazine Naoast\% o Ag, Co & £
¢00Na
OaHAEBSHE  Sunset Yellow NaOss @Nﬂ\r-g Co, Pr < &%
*s03Na
SOsNa
ORMBRE2H Lig%t GregnhSF 0055 < >C ”‘Cﬂ’ﬁm@ Ca, Cu,Pe, U, A
ellowis C:‘)-n(cm)cazQ i
SO
SOWﬁ@g@aﬂMz @ 3Na
c
ORM#KE 3%  Fast Green FCF Xl D Ca,Cu, No, Pe, At, Sw, A
/”;}.l\(Csz) SOsNa
O&B#HE® 15 BPBrilliant Blue = \@-N(Czﬂs)cu@ Al, Ca, Co.Cu, I, Pe, At, Tu, A
FCF $S0sNa
NaOsSs@ ’c Q
OaAEE2%E Indigo Carmine N’ C SO3Na Co &R £
SO3Na
e n(cm)cuz@
ORF%EE1H  Acid Violetes CHNCIO G NemoondZy Ag Bz Co,Cu,Pe, Af, Tu, A
SOs
E:CHR7TAI=TaV—FDL530D
Ag:7VEVFV, Alid—~ A5 V7, Be:Av¥F—, Ba: 75900, Carnr &, Ci5F9Y~, Cotam
vE7, CuiF 2~ Da: Fv<=~—7, E-E:E-E-C, Ar: 773 788K, Fn: 74 v3 v ¥, Fri 75 v
R, Ge:FEFA Y, 42V 7, Mx: Axv =2, Ne: A5 v &, No: /7 =—, Pe: b—, Plii~ 3

VF, Pr:BAvyHN, Af: 77 VA4, Sp: ALV, Sw: AV =—F v, St: AL A, Tu: b=,
EA4FYVAR, Uionyg, Vijx¥~5, Yiz—~dAFE7, Ni=a—

T—FVYF, AtiA—-ARAL+ YT
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v b LIEEHREFH0encE L L B 2D, B
PEEALIY M LAZE LT Rf EXRE L. £LT
BERBITREEYDO AKX v VEOWCRERES %
FAWREIEAY v b (1 X10mm), 74 1 & — (428~630
mu DETE), 30 FEEL 30m/min THEEL, BHE
(0~0.1) W E L CEREMIRS X OB e E
o

3 ERHERABLUER

7m= /571 —~0R%Y Table 3, 4 TR
o 30C TH10en A+ 5B 5 BRI HE 1

& 5 TIRRI60%, 2& 3 CIRHI90%, 4 TIEHK004T
bofco TOHBRIETHEBOMFERSEM:, BERicED
HERHETUT LIEREEREOL B 7 — 2 2B
DT, FHEHERTEWIWRARIEY 5252 &
PR Lc#Ren 105 B (r— ARV A AR
FA\ iz, Tabled ik Z0O#KE 10580 RIEX1.0L L
TEBEDOAR y PO ReplEXEH LI DTUTD
HERL Table 3,4 2UBLTHR>, HE1DOAR
v MEY Y AFNVRTESBN, AU YY) #5AHRD
HE2HIVICHLKELIEN TR Y, BTES
BRCBVTELLFHVFVREBOL TR LAY
A== F 9 FLTB, TLT Rep fELHE2 B
JU3DIBL L B VRIS T A EIANRRBAS,
CHIIEBOHEEA L LTEVE=AT LI —AE
ENHZLILIBEDEELZLND,

W& 5 O Kieselguhr G Tlf, Y—4 B LU'R—2
MR B 0.5~0.9 BV DE AL ELILEHKL
TV B, MOBARITTHEENB LSS, &
HEHNCIIRETSH D,

#HE3 O Aluminiumoxyd G TlLv V) A5 LROD
WE 1~ 31k LT Rf RSB KARDIE, B’
DTN IFORENIN Y ALFAL LGN 2T HiE
TATrrBEbnd. FLTAR Y FOTREERITE
{, R—2, R—105, V—1 R 5— ) v/ ik
Hilbo

Kieselgel G Z¥4[ LIcHBIL, o 1,4,5 OfE
W LB oS B 7228, R—104, R—I105 % X
CV—1E#H T~V v I &bt

Table 1 IR 3 & 5 CEHEERYRIT 2 -0FH
ERTHRE LR, BEEEIRIECHb M oL
FEERL, EEEBCE Rf ERERET5, Sbhic
BEFAC X > TAXy rOFLEVRENELT,
CDFERTCEIN-T Z )N~k ) —LRICET V=
=7, ELEEHBF VT ARBM LI 3 0oL
7o D PHIX10.45 Th oTco Lo THB2 D
/w277 ARBEOHNT, EEEOV Y AN

HED D, FKRDOPIDIC1.0% EFEEF VY 7 A7K
BRTHEBRER L CBRREE G-t sh, TAH

VOER 3B TH D, BFROSHE CRVGEREAR »
PAEBNI, ED /7 r< /5 A% Figurel K55
4, Table3 XV HB2ICH LCHB3 © Rf fHnL
EHNCEN DI TERE 3 DEHMERERERER L K
EBEBHE-TcbDLELZDRD, EHR-EITY
RO RIEREBITCHOHEBIVETLTC5D
&, Table2 OEBRLFETLOIC, SFHO7 =/
~ VKB BB THERE SR D D THS
9o

STHEE L REECOWTHRE L TARD L, Table
21k H R—2 & R—102, R—104 = R—105 % Xk
U'B—1:G—2 8 ThENEBD TS, £ LT
Table 3 % X 0% Table 4 D Rf {35 X% Rep fEI%IE &
AERUCThBo FwR—10325 R—3 X b REfEA
INEDIXRTENER, BEr =2 v RILGYDOIHR—
103 BRERB, & EERREBCHTAHMNIN
KicBicdh Hzbivbh,

YYVAIFLVREREL L, B2 R IV LEEEL
7ok ¥, Tabled D Rep R AZBIC, B 1 CLLEA
BRERBEER IO ZOERDOBESORBENLE DRI
Rep BICIG L A EEENRVOIH L, fho—Dii—
BB EMEE D OEOTRREL Lo T b &
L3R 11k Eastman (8T, RV=RAFL 710
AL, YU AR BERENC B THE L (100 4)
BB ENTOBIHERAERI VLD LELD
o, IHI20uTEALTCHBHF T AR~ AL
LTH BERREIL 2/3 1878 o TV 5,

PBEDOEBRMOHEBI VBT LI DD 5D, 4HE
DERCIIRLEHTH o720 L LERBDOSEIC
DWW, FHVYFVRTIER—3 & R—104,
T 2= AR VRTILG—2 & G—3 DL EAREE
DTELILKRFEEST S,

A HEEEAK I BISEBC OV THRLELE
BIE, MiOBEERCHEICERL T\, £ LT
CHE 3 oW TiE, BEVWIHALMCHEE T,
RE[BEIE=TIHIA NSV —V, A—F IV, m—& 3
Y BOJRI/NC TR 5720

BHINICARy P EEETHIDIIL, a) AR
vy MEBORE, b) ARy FINCAEBNEDOL
BONBSBN, a) TIHMECERICEE,NHD L
LLIHEBOELE, kET HDEELAEE,
b) TREEASEENICARy MBS EEREL LLIT
MWEED, BYTBE CHELCRESHTELO
T, FOBEORMLERNNT, FioBiEhORs
EC X HEROBEHETL B TE IV, T TR



Table 3 Approximate Rf Values of Water-Soluble Dyes
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© N ® Ul W b

I
B> ow N = O

—
(23]

e
~N

Dye il

* 2 * 3
Single Mixture

Y =4 0.32
R—2 0.39
R —102 0.50
Y =5 0.73
R —104 0.89
Ri==3 0.82
R —106 0.82
R—103 0.76
R —105 0.85
V-1 0.85
B—-1 0.73
G—2 0.71
G=3 0.64
B—2 0.42
Malachite 0.98
Green
Auramine 0.94

Rhodamine B 0.94

0.33
0.40
0.51
0.68

0.89
0.80
0.83
0.76
0.87

0.89
0.78
0.76
0.68
0.48

0.98

0.96
0.96

2

0.36
0.43
0.42
0.53

0.78
0.78
0.54
0.68
0.86

0.57
0.49
0.47
0.43
0.45

0.95

0.83
0.85

Thin-layer*?

Single Mixture

0.49
0.54
0.53
0.63

0.78
0.78
0.63
0.73
0.88

0.65
0.57
0.57
0.53
0.54

0.96

0.84
0.86

0.31
0.37
0.38
0.45

0.60
0.60
0.47
0.55
0.66

0.50
0.44
0.44
0.40
0.41

0.95

0.76
0.74

3

Single Mixture

0.33
0.46
0.48
0.55

0.66
0.66
0.57
0.64
0.71

0.58
0.54
0.54
0.50
0.50

0.97

0.93
0.86

4

Single Mixture

0.62
0.66
0.67
0.74

0.84
0.83
0.78
0.82
0.86

0.80
0.73
0.73
0.66
0.66

0.95

0.95
0.91

0.57
0.63
0.66
0.77

0.86
0.85
0.79
0.81
0.88

0.80
0.75
0.75
0.68
0.68

0.95

0.95
0.87

5

Single &
Mixture

diffuse
”

front
”

V4
Ve
V4
V4
V4

Ve
V4
V4
Ve

7

V4

”
Ve

*1 Thin-layer

1. EASTMAN : CHROMAGRAM Sheet K301R2 (Silica gel)

2. E. MERCK A. G.: Kieselgel G,

3. ”
4. ”
5. ”

*2 Single dye solution

2

: Aluminumoxyd G,

: Kieselguhr G,

*3 Mixture solution of dye

No. 1~ 4,
No. 5~ 9,
No. 10~13,
No. 14

No. 15~17,

7

”

i

7 ”
7 ”
7 3

Monoazo dyes

Xanthene dyes

Triphenylmethane dyes

Indigoid dye

Nonlegal basic dyes

Slurry prepared with H.O
1% Na OAc aaq.

H:0

V4



Table 4 Approximate Rrp-Values %of Water-Soluble Dyes

Thin-layer*1

W 00 NN UT W N

o e e
Sow o RO

=
~ o gl

Dye 1 2 3 4 .5
S ingltzz Mixtut'se Single Mixture Single Mixture Single Mixture f/f?}ﬂj rgé

Y—4 0.38 0.38 0.42 0.56 0.47 0.46 0.72 0.65 diffuse
R—2 0.46 0.47 0.50 0.61 0.56 0.65 0.77 0.72 ”
R—102 0.59 0.58 0.49 0.60 0.58 0.68 0.78 0.75 Front
Y=5 . 0.86 0.78 0.62 0.72 0.68 0.77 0.86 0.87 ”
R—104 1.02 1.01 0.91 0.89 - 0.91 0.93 0.98 0.98 ”
R==3 0.97 0.92 0.91 0.89 0.91 0.93 0.96 0.97 ”
R —106 0.97 0.95 0.63 0.72 0.71 0.80 0.91 0.90 ”
R —103 0.89 0.88 0.79 0.83 0.83 0.90 0.95 0.92 ”
R—105 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ”
V—1 1.00 1.02 0.66 0.74 0.76 0.82 0.93 0.91 ”
B—1 0.86 0.90 0.57 0.65 0.67 0.76 0.85 0.85 ”
G—2 0.83 0.87 0.55 0.65 0.67 0.76 0.85 0.85 ”
G—3 0.75 0.78 0.50 0.60 0.60 0.70 0.77 0.78 ”
B==2 0.49 0.55 0.52 0.61 0.62 0.70 077 0.78 ”
M—G 1:15 1.13 1419 1.09 1.34 15,36 1.10 1.08 ”
Auramine 1.10 1.10 0.97 0.96 . 1.15 1.31 1:10 1.08 ”
Rhodamine B 1.10 1.10 0.99 0.98 1.12 1.20 1.09 0.99 ”
Rf of R—105 0.85 0.87 0.86 0.88 0.66 0.71 0.82 0.81 ”

*1 Thin-layer

1. EASTMAN : CHROMAGRAM Sheet K301R2 (Silica gel)

2. E. MERCK A. G; Kieselgel G, Slurry prepared with H:0

3. ” H ” Slurry prepared with NaOAC
4. ” ; Aluminumoxyd G

*2  Single dye solution
*3  Mixture, Color No. 1~ 4

Monoazo dyes

0.02ml of 0.05% aq.
(0.05% in 0.5% NaOAc ag on TL-3)

” ” 5~ 9 Xanthene dyes
” ” 10~14 Triphenyl-methane and Indigoid
” ” 15~17 Nonlegal basic dyes

*4 Rrp

.. Rf of Dye
Rf of R—105

R—105 = Rose Bengal (Color Index No. 45440)
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Table 5 Integral Readings of TLC~Spots with Densitometer

Filter Volume of Integral Reading

No. Dye (mz) sample

(ml)  TL*'—1  TL*'—2 TL*1—3 TL*!—4 TL*!—5
1 Y—4 428 0.002 56 55 68 104 diffuse
2 R—2 520 ” 50 58 73 162 diffuse
3 R-—102 501 ” 54 63 81 100 57
4 Y—5 480 ” 56 56 14 110 80
5 R-—104 520 ” 62 73 153 122 36
6 R—3 520 ” 43 118 125 123 57
7  R-—106 568 ” 107 102 123 176 119
8§ R-—103 520 ” 116 170 207 197 9
9 R—105 568 7 70 68 83 97 110
10 V-1 568 ” 140 183 183 126 98
11 B—1 632 ” 93 90 82 135 31
12 G—2 632 ” 35 46 40 8 3
13 G—3 632 ” 80 105 88 74 16
14 B—2 617.5 7 8 42 26 — 14
15 non-legal*? 428 0.006 95 112 171 108 27
! dye mixture gao 124 148 190 280 30
17 617.5 96 121 158 182 —

*1 Thin-layer
1. EASTMAN : CHROMAGRAM Sheet K301R2 (Silica gel)

2. Kieselgel G, Slurry prepared with HzO

3. s , “ ” 7 1% NaOAc aq.
4. Aluminumoxyd G ” ” 7 He0

5. Kieselgubhr G ” 7 H0

*2 Mixture of Malachite Green, Auramine and of Rhodamine B

BEhic ARy PREEDIE, £ LTEDE FMERN B 0.05%Th %1, KBED 1ug THIETS

EXLLS LT20XNBRENCIZEHEEEET fiThs. TOBE, REBMCTHEIENRRLSDL,
bBho ZLTLOHERL I > TOAEERARy TOER B COBREDNDT — Y v IREBRS L ORERL
DD DO FHIBRE T8 7 BT L BB ISR, BE—RER—EaRMO

BWEAY » ME1.0X10m, BEVA—110~1, R AE, GREZORMG X BERBOER ERFTRE

BHESRE D WE L 30m/min, RBIBHRRKE X1 viisk BN S\ ¥ ) B PN ROBZDFEFNC O TOR
FHBERT, 71V F—LELARRBER O TH—ER EROBESEIE VR VIEWVERE > TWVWA L5 Th
BRCOWTUL, ZTOBROFERBINFERE L OB E %o

DHDEAGI, PEHERY Table 5 KRTo ZD BELERT LOLERSYOERED TREELRET
EEEMMERVTRE0.0020s, ek Fif LoRk 5t BERE IR T iR o Tc FE R A% Table 6 Th
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Table 6 Integral Reading of TLC-Spots on Layer 1 and 3

No.

W

© oo g o Ol

10
11
12
13
14

Volume of
Dye Sample
(ml)
Monoazo
Y—4 0.002
R—2 7
R~—102 ”
Y =5 ”
1~4 Mixture
observed 0.008
(1~4 Mixture) o
Calculatad
Xanthene
R —104 0.002
R—3 7
R—106 ”
R—103 ”
R—105 ”
5~9 Mixture
observed 0.010
<5~9 Mixture) o
Calculated
Triphenyl-
methane and
Indigoid
V=1 0.002
B— 1 7
G—=2 ”
G—3 ”
B —_ 2 7
10~14 Mixture
observed 0.010
(10'~14 Mixture)
Calculated

428

50
18
15
21

214

(104) (180) (171) (156)

520

62
52
68
116
32

329

(328) (188)

568

140
43
4
45
6

241

(239) (224) (246)

T, 7= "F%
Filter (mgz)
480 501
43 21
39 46
42 54
56 50
244 233

Filter (mg)

568

17
4
107
0
70

176

Filter (mu)

617.5 632
55 30
73 93
11 35
79 80

6 8

243 237

520

5
50
51
40

251

Integral Reading

TL — 3*

Filter (mgu)
428 480 501
68 31 17
19 60 67
40 83 81
8 14 9
150 176 205

520

8
73
7
11

202

(135) (188) (184) (169)

Filter (mg)

520 568
153 22
125 5

80 123
207 =

98 83
483 159

(663) (233)

Filter (mg)

568 617.5 632

183 7
73 93
33 51
78 118
25 26

253 232

(392) (365)

34
82
40
88
15

164

(259)

* Thin-layer

1. EASTMAN : CHROMAGRAM Sheet

3. Kieselgel G Slurry prepared with 1% NaOAc aq
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Front T T T
15( X 15 (.
16.17%5)% e
RE ) o0
d®

3 ® Q)
°
. &
3
i . -
&
: ¢
i ®
5
el®

] 1 | Start ) | L L

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15~17

1~4

5~9 10~14 15~17

Fig. 1 Chromatogram of EASTMAN CHROMAGRAM Sheet (Silica gel)

Front
1.0 T T T T T T
i5 @ 15
16
Rf
@
16
= 17X
° ®
= 5.6
@ ® 8 @
- ® 4@
g 11.12C0
g & @ g 5 13,14 ® .
A ® ®>® g
g ®Y
=]
g ®»®
w0
8 l® s
] ] 1 Start 1 | — ]
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15~17 1~4 5~9 10~14 15~17

Fig. 2 Chromatogram of Kieselgel G layer prepared with 1% NaOAc

1.4 2.R-2 3.R-102 4.Y-5 5.R-104 6.R-3 7.R-106 8.R-103 9.R-105 10.V-1
11.B-2 12.G-2 13.G-3 14.B-2 15.Malachite Green 16.Auramine 17.Rhodamine
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%o THIXHBE 1B X3 Figure 2 KLV 3D A
Hy P EREEXRLLOTHS, 0B, B
FBBRBLIULIRDEREEWLL, RORSER
MNE—D L FCAWEEBRBEIICEWEED 7 4 v
2 =T NTHWE, e zife /7 VRTHE B
FAXY PLEBABREDO ARy P $RT428, 480,
501, 520muD7 4 A Z—FHOWTHE L.  LIE
BYOBAERBDOBDODPERITONT, ROBED
BOoEOME Licd DwcichuE, EEBNESRYE TS
B,

Table 6 DFERHHEE LIXHERE 2 X v & mEMR
Hbib, TNIRIECERMEY R LIcZ2e< by —
rDE—EILHB L ELDND, HEFFVF VR
PV 7 2= R VRTIIENT VS, HEIKLD
WTHIMEERLIBERLILE LW o TEINDH,
BIL7 = 7 — A KRR X B EMRERB DGR T
FH VT VRCIHEESBILT A L5 ThB, L L
ZOMBEHEDOTRICOWTULE BTk % T/
5FETHBo

4 & EC)

F—NRRABRUES IOARHFTEKIED
B/ r= b/ 774 IBEREFL, KOMR
187

1. BRI -7 87—, =% 7—1, K,
B7veE=7K (2:1:1:0.4) DESELNC 2 %E:
[ e WA N9 P & A Y QAN

2. ¥4 Y v EpEHDKieselguhr Gz A L
DERIEEIRCEL, 28O HNCITNETHS,

3. Eastman ## “Chromatogram” (> 9V » %
R) COAFEKBED 7 e< 77 AL ARy FAUE
BOGHRTHD, L L7 7Y r—2—~CHH L
Kieselgel GEB 7 v — t X h REEOHEEMENBIF
Th 5.

4. Kieselgel G %KD DIC1.0%E e + Y
v ATKEWCMEL, Bl v — P CRDEBHX
NcEAROBEAA y F 2B LN, BEAARKEHK
ZEALTELRIC AXy VRIOER D XKD Pk
Vo ZOBE, RPRRIIEEY 0.5% BT + ) v
AKBICEB I ®icd DI, FKCELLI-FRX
D BIFRIERSAEON S, REEIX £ B CHEIME
Vo L LFy T vRERDOR—I3 L R—104, I
IO MY 7= 2 X VRDG—2 & G—3 DSEMN
REEThH %,

5. 8B/re< bl AbDAEy VOEEEEY
FBEEHLAOCTRIL, BERRORER IUE
BIA IR G,

E H Y [C

AWRORMCEL, AR S eRELELbNR
7o BEURSE T TR b3 # B oh B h B 3 <
BB LTS, TRCOERYBUL 2 TEHILTCHE
WEHBHREEOERRDFIE, BIUTF— 2 0RHEP
FRICE N LT e AMREOEEREFEOER
EEERIVEHMBCHEEELE T,

AAfEELHmE - AMKHAREAMNAS i
A AKBK) COERE (144.10.31)
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Qualitative and Quantitative Analysis of Photographic
Developing Reagents by Infrared Spectroscopy

Infrared spectroscopy facilitates some convenient qualitative and semiquan-
titative analytical procedure for determination of main organic components in

the photographic developers.

It can be pointed out that a minute component attended in large amount
subsiduary inorganic salts, which is difficult to elucidate directly on the spectral
chart, also can be discriminated by differential method.

If it is the casz that some reference infrared spectral chart is available,
the result of qualitative analysis may be more convincing than that obtained
by paper chromatography. Concerning to accuracy in quantitative analysis,
nevertheless, it is complicated one owing to poor reproducibility in transmitt-

ance of KBr sample disk.

Masao

b

RS BRERAO S EELRCHERDL I,
BMRZORBWARCHEERBEMAR L LT, F
FOEERL7 A VA, BELEEERCESST S HE
HEFCFEIRCENTL S,
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P:Os ADDF v o — 2~ BV TERICHDI,
Hydroquinone (FRAAZEEIER K KEL)
(HQ :B&FRT %, BBETPQ LHT5 L 211Qa8
ZIedn)
Methol OB TEKKE)
(HAEEERKKH)
(Me BEFT %o AR Y Methyl EORER L2
5o BURET MQ LFHTH L ED M AZEL5S,)

Phenidone (Geigy #3)
(FHAFAFERKKE)

Glycin (BREHEEEKKH)

(N-p~hydroxyphenylglycine)

Amidol (FEFREXKKH)

Benzotriazol (REEHEEFXKKH)

N-dimethyl-p-phenylenediamine sulfate
(FABEETEKKEH)

Na: SO; RE—F& (FREMZERK K8L)

Naz COs BIE—H% (FIXEHIEK KB

Naz SO4 (FIYEAMIZEK K8Y)

KBr  (FRAMRRIR AR 7 b FEHIS)
(BRSIETEKKHE)

£ B

EPI-GHEl ByEFRFRMESIEIES

il % # P 4000~1200cm~! Range 1
1333~ 400em~! Range 2

BY¥EA Y » S r 77 ANTOREGS

3000em~* “C 2.5em~1!

1000cm=1 T 2.0em=1

ERERE +£0.5%, BREFEHE 0.5%

B HEE 3000ecn~! T £ Sem?!
1000cm—* T £ 2em™?

BB

LR T  BEBEIFRT A2-PHE & 200m
K& 0.1ng

RORE  BEEER & 100mg
&E 0.05mg

WMERT RErEREEH BE 204
K& 0.02mg

Konitone UPEREETEKKE)

Veritone (FAFEITEKKH)

PQ Universal Developer
(PQUD r#%35) (RBEEETEKKE)
Konidol Super UMNEREETEKKH)
EBHE
S2ER1% Lambert-Beer DEHIC S T X EET 0
Rt BE C, RAOoWNGKE 1,2, dy TRl

AHKEE L, ZREBEL BRABRNEBOES I,
ENBEHEE k © L &, EROBIIKRTREN
5o

m(%% =B Cilt b Gyl o

+ kar Cal

W% n D key band #iEA T Cramer DARIC
I, BRERCIX Cy, Cy, Cy, -voee- Co BRDBND
A, BEOBEFRLHROBOBEERDOAL, K735
KERSCTH L CTNERS ZRDBHICIL, Lambert-
Beer DBRIOTRRILEDHT, BENKELRD,
ZRAL ETCOBENTRWRLC 850

BE o TERSBKRED & 2L, TORSGZXTRM
<, RRUOERS OBRINEERT 5 OB RL
e BERINL, BERENR—TBDOERMET C D R
I# (key band) OBHENID, CLt ZEETH. A
LRENEETH B, key band DEEIRICIL, &FY
BOWINE L ERHT, BREERRE L SlVEk
B5. T U TARBREOMPHEOTIEL L RERY
KB,

REBBNISROHNEEST HOT, R E
EHRGML, BEANTEEY key band KR LT
R, HGMBEETHELICBEOBRKES, HMEM
BOBRKECLELVIERDEAREERLE L LN
%o AL, NMEBEILERRENS S,

KBr SEHIBILJUECRRT5 BRERC XY, ZBRE
To DBFRENEL, /I OBB AN KR E VDT, log
(Io/I) DI, log (I-1) ZEBECHEELZ LD
RKo:tro 2= F— L R—A—DHEHIL, WESRD
SRENKT, WIS RERWERER

EEBFHE

KBr $e HEIDC X 5 RMEBINA < 7 P A RIEE
3, RADZ L THHH, RRREIFERETRICX
50T, TOERZTON, HEEAROITTHICK
DT, BTEHHT 5o

FEOWML, FHBHEL TP 0s x> IV # 5L A
OF Vi — x — TR LT3, Rbh, BRE (%
HI20C E#i25C) BiE (GHEBE4L0%) OFRRask
EREFT, BHEL, H0 54T T B LERE
AL, FHARBABCH TR L0, EREEA
V7T 6 AR ERB| Linait, 410~450kg/cn2 D7
~UREHEYMLC, MESTEAREL, EHo0
B RIEFIE DAKE B 400kg/em? BB %

FHIE = €A+ V& =13m, WEBCA M VE
A3mm B THRINE 6 ~ 7 X10%9 T, FHIDO 1m24 b K
W 44~45kg Th B,

KBr (% 200mg 31k 300mg, BFHELL 0~ 2mg ik



0~3mgx v, WER TR =AM /v A—Z—F%
Y = 1/1000mm ZEEHIDE X ZFHEIS o
HEERSBREF TR, PHERCTED Nag
SOs 7e &% KBr iz €, NBUXKRCEE, %4
RREEREOT T, MRSORNERDS, FaER
ZRINAR 7 P ARENDEL Z L HRBR LT,
WREEGRIMRS B BRO, BIZBIEREE
BUERARY)AFV VY ITA VAL L T o0
BELEERES (HRE, --BRAARTERTE

B CER LS, ZERSRECREREDOHE

IV ERET, BESE (EMEH, SABRAZS)
CIRIRET55%, KBr ZHI A RBREL BV L EIC
3, EEIRE TSI EETRE LR o7,
BB ERIDO P 4000~400em=1 I\ Tl KBr %
HBC S EA LT, THREROBORSHAES, &
B IERUA key band R E O Z DFRAFRBEINA R 2
P EREER S,

2.5¢ 3
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X B B R

LHEE ORI R R O RERIC W TE—IEL
THIRNZRT, Naz SOs WA ANIz2 = F
— VA= R—DEERILUD, RENHEFRICE LT
RELID LT, A—REHEETY, SFERFCEAR
BEEL, BELWE BRI+ 2% R, HERE
B RERPEERE S 2 b h, BEThH b,
BEXEZICETORTICIE, EEAY » FNICEE
L, WKL Gain IR KR fTid 3, EEEE X
Fast 2, i Fast 3 CfF o720 Gain (X KEHHE 2
T, BIC5 TiT oo RERINARZ bATIL, B5
NHBRHIPNE L, FRARBIDGRE 2 EEE TRk
Liiswe IR, BREBEEHOEBFIRELL TR TH
B0, BHHEEZELENTES LTV &
2, FROAMREINEFO key band DIBICEREFE,
W% IR K O AL E T O FEB/FBZIEL Opticaldensity
wREETAEABEEE AV, BABERLERE
HEIAROESTHAN, MELFAREL BT E
%y, IEeEEier ot
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Fig. 1 Hydroquinone 1.1mg HQ/300mg KBr
Exp. No. 1 thickness 0.84mm
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1

o 4
1333 1300 1200 1100 1000 900 T o EX 100
Fig. 2 Phenidone 1.5mg Phe./300mg KBr
Exp. No. 6 thickness 0.845mm
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Fig. 3 Konitone 1.0mg/300mg KBr vs. 300mg KBr

and Hydroquinone 1.0mg/300mg KBr vs.
300mg KBr thickness 0.820mm (former)
0.818mm (latter). Exp. No. 54



2.5n 3 4 5 6 7
T
100,

R ISU R L | e P iy A WO I T Ot | L
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200

7.50 8 9 10 11 12 13 14 15 16 17 18 19 20212223242

T T T T T T T

L e s 2c 5 O VA —t L : y
133313C0 1200 1160 1000 900 800 700 600 5C0 A

Fig. 4 PQ Universal Developer 1.0mg/300mg KBr vs.
300mg KBr and Hydroquinone 1.0mg/300mg
KBr vs. 300mg KBr thickness 0.826mm (former)
0.820mm (latter.) Exp. No. 55
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Fig. 5 Veritone 1.0mg/300mg KBr vs. 300mg KBr and
1.0mgHQ/300mg KBr vs. 300mg KBr thickness
0.816 (former) 0.813mm (latter). Exp. No, 56




96

20+
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Fig. 6 Konidol Super 3mg/300mg KBr vs. 300mg KBr
(lower line) and Hydroquinone 2.7mg/300mg

KBr vs.

300mg KBr (Upper line) thickness

0.820mm (former) 0.823mm (latter). Exp. No. 57

EREROEBE

AFIBHFNC A L THAHEBURANL, AFILEE
EHTINEDRER (FEMFET Nap S0s o fn & B
LB RO = &) EH%#E&Z, BHIL NazSOs, NazCOs,
Naz B, Os ( - 4H: 0), KBr ZoRiEHl, 712 VH#,
PH FHEREH, » 7 VHHAEIORS LELZDNR
%o

AL AKOEBR S HECER Lichd, —RidHE
ERREDOTINET, MERATHE L, BEEER
DFTRTDAR 7 P ARBPEBTERICD, HEHSK
Wb DRD 5o W, 7 == F VEBEDOATERC
B o Db b, PRUD LB ETHEFIE L -
T, ANHDOEOBRI R,

(1) ==t~ vA% 1680, 1600, 970, 545em—1
D HQ WINHhHRE & DENLD, 7 == FVOFFED.,
490cn=1 D W W h B Nag SO DFLENRHEE E NS,
1410em—1 1% Nap COs UL 7 Vv VS, 545em=1 137
== ¥ VLTV v THASHR, 7YY vOugEHE
WD THTETH .

(2) PQUD 124 >T & 4000~1200cm~1 “CLEIL
XErAL HQ 21— T %, {HL 3600~3400em—1 >
WULH B Nas SOs, 1680cn—! 235 7 = = ¥ v pifEE

Hkarzortdba=tr—viAgchsd, LT e %
B L TEED A% EL) 1320187 == F v Rz /Y &
v, 1090l HQ W7 == F vk 7 V> v, 1060 ik
722 ¥ VYRIT7IF—, 0 k7 -=Fv, A}
7YYV, 650137 == F VUL Vv v, N-
diethyl-p-phenylenediamine, 560 % 7'V v Vic—
H3 b, I HQ L7 ==F v Offl, Na,SO; & 7
VY VREDOTIRIM W eE2LDBND,

HEEDHEERT TRV DL, 158 980 DIRIHIL 7 =
=PV TCRENEEHLERL, 7 = FYORTRE
Hiis\v o IR 880~860, 747, 68747 == F VIiF
FELT, PQUD W B Lis\ BINE 238550 5o
1 PQUD DR IUHHC ISR I 2o B rh o,
WIRIET PQUD RHBL LW D, Vv v,
TIF—, £b—LERBEENSTHD,

(3) XY b= viEDWT, ORI 16800
7 2= FVYRIREAAIIZ LAY HQ & —F T3, *
DOMIBOCT I F—ASE 7 Vv Y, 72=Fv, <
Vb=, 10587 == F v, 102006V YT Y
— 3% N-diethyl-p—phenylen ediamine, 980 1=
AP=ABUE 7 VYV, 7= FVYORNNE bR
Bo
(4) 2=F—=VR—A—ZD\T

-—-]I/’



300mg > KBr 1 3 mgD k% i % 7o BN #R L,
13 LA ¥ Nap SO O RIRHEFRITIE e —FIEBRT
BHA&IL, @BLA Y Nas COs & FR\ WIT2.5mg
Naz SOz ¥R & Uic RERNEEE LS &,
73 Naz SOz ORI E B 2.7Tmg HH-5 L Nag
SOs OEIRAER D I\ ED D Tled, BREORIC X
LRRHORRC L%, BEEHKIRDLNL» -
o

WL 3ng 2= F— VA=~ TV 2.7ng Nas SO3
%3 % 300mg KBr iz fceHlico &, FERINE
A E,ME, 830, 760cm=! @ HQ @ key band it
WTEE Lo HQO0.1~0.07ng/300mg = = ¥ — R
— = LHERE Lo

HQ orRZERERIL, HQ BEoRE#H L —F Lk
Vo B Nag SO 0 RN 0 B2 p38 <, Lambert—
Beer OERIIRIZ Ligvye 2= F— 2V A— =D
Na: SO; ORI AR X b #8%37uE, HQ ORIR
HRICTH 7 == FYORNAER -7 d O EBIE
7253, Naz SO; DFEVRIROEEICLL, BREE
DAREND, HQ ORINHFILERL /b, BINHHIIE

Hydro%ui none

08y

1o9s5cm™
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o
=

fog(L/ )

02

97

oo IRTRIEAS 2. Tmg 3D 2. TAmg ML, PUTE
EDOAT Y +hLHERETEHA 5,

6.4 T =F—AA—~—F3, BALEARR T
HQ DBENULH % - THAT 5. AR L 3 ngfREE DKL
T HQOERN L 5 R AIREROT, HED7 ==

FYOEEIHERV. & CCEEETIRET XS
BRI - C, fll, BEOFRLEWR LIS RE
HEOFFIZIIRIND Z LT

s, 1 =
T PQUD 2=pb—v RY bV
5 wt %
HQ 85.63 78.91 83.44
Phe 2.17 2.04 4.99
fERIE 12.66 16.94 9.54
B 100. 46 97.89 97.97

flicz=¥Y—ArA—~—T NazS0; Ca 90%
HQ 3.3~ 2.2%
PQ E Bk
78 PQUD @ik 7 ¥ & v (Glycin) %&iralget &30
DBEIHERTIIH - TR,

Fig. 7 Calibration for Hydroquinone
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Fig. 8 Calibration for Hydroquinone contained in large amount of Nas SOs.
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5 Phenidone
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Fig. 9 Calibration for Phenidone
& Bl KA e i Ui &, BHETRECH D, £

(1) BEEMEBRRSBEEL, PQ BoLTA b
—VEEERTED V. — B/ NERS TE-RS A
TEFEDY DD o120

(2) EBREXSURABRAIRELHL, BRER
%Y, EECHGBEVBRINEYR, SEE»HEES
Brrv,

(3) FHEER—ET, FRERRAS7 P VITHEE
CRGWHNEERSL, R LD,

(4) RERNAR7 v VAUIERDLE LT 5/PNEBK
DWW, Lambert-Beer o 3 Al p3pire3,
MYECTHBICRERIERTE v,

(5) PMERSERERIGELA TR, FETLYH
Ltz b b,

(6) L5, RNMRRAR b, REARK IS

FOWBLERE CILER, TETRIEBLELDN
bo BERATOWTILIEDOREEMENKZ

(7) ROCHEEM, BRAOREEZDHEL LA
ER—R—zu< S5 7HECEDD, NERDE,
—B TIREEI TR R A, FARNAR7 b
NMECH D, REBROIERCESROHB N EDELTS
i, EROFHEEIEL K2, —HEBRGECK
35, ERAENHEIARTETILV. (REIDRE
CDWTUIBE OB R b BRI P S 50)

EEBREROFMBIR AR 7 bArIZBIGEREL
TEMECRL Tl AWEILFE)IHE—, B)IEE,
B BREE OB OFEWR L HHEEL=B KO
FCAITNSERTH >l ZZRELERHOBEE
T 5o

2 £ X B

1) JIS K7701~7716

2) BEEEEE (FK) (1959) % 359H %
E—, ERNEAN, BBEZY, BREZ Az

3) ERMLFEEE () (1964) $510% 232~238
H HBX ¥4 A%

4) EATERFEOES (1061) £14% 203E BH
FERYME KT HIK

5) FABEINA~7 bV ERLEE CHE
(1960) HHEBEHE I '

6) WIMRIINAR 7 b 5144 (1963) {LFOHE
BTl 548 67, 96, 85E FLE

7) RABBRINA~7 b BEREGH $£1%£
(1963) fbEEOFEIEHT 215 157H, 81K
L

8) FRIABRBINE F < ViR (1958) FHu4FE 129
KE=Z—B BARE FHZHK



BmE o0 X HA

FROMRBIR A 7 A TIE, KBr g2 #I% ¢l
EEOERMARIIBIRCE ERBELRICEL T
Tho

1) &=FDOEXDEE, 300mg KBr, 13m¢ T, 5
FOREHAIC L 537 ¥ F1% 1/100~3/100m T,
LBEELVEETIE, 4/100m fLLBEI . FH)
HIED AT Y i1 5/100mn H3EE Th 5 H R EE L&
JEfE% 0.83~0.91lm B3, ZDMEILKBr i 300
mg + 0. 1mgLAROEE)TH B A5, HRINT 5RB 2% H
EN0~3ng LEBTHZ LICHKDA, EEEIT
MERBOETHB. BEIT 2 7 sk, ABCEYE
ENRTRELTL, BERLY IV VA-FHE~D,
KBr OBH@HENC L HRALE S5 BR L THD
M, TOFEMIEILTREL K

BRRHENZCEL EHE S OEF.

HES — O REES] 440kg/en2 W2 L CHRE +5 &,
KBr @ # 7 A REHRLE LS, WREREBERC X5
APEEEHE D, MECA L VOBEI LTy —VFE
FIE 400kg/cm? BEW T 5o Z DB 400kg/cm? LTI
5o B RMME T 528, COMCHEYKE Y
SHEL L, BEEIOHDICREIIRTET, Thic
Foe < ATEEMRENT X 5 FE B TR EL O BB R HE S
¥, FHILFEEIEECHS. BCASBEOE L

B E 5 No. 1
% S~ FeF v
#H ( 3500
3000
1860
1520
1470
1355
( 1260
1150
© 1095
1008
827
758
630
580
520

B

=1
I

(em=1)

~— 0 0

99

T, ERAGIMCRENE D, HkLY BIFIC
Rz Th, AR7 PVEERPCRBEYR LD o100
D%, TR, BERORE, EERFBHERD M,
REME%R 500kg/cn? fLICH D 5, HIH EIOET)
AHREL T8B,

2) BREOEH)

ERORCEENEB LT, BRERNE, ME
DRPNCDD LT, BRELVFIANETHS 210,
BT BB AR R T o T

F BT REIET L EOBE L, WRT
RORBOHEPLFEIND LD L, BHFKLEDE
BEBEENIEDTH 5T KBEHITE, BIE T
BB Teh, #3—A 275 AEAR 7 FARED ©
BEORC, BELE BB TB AR 7 FAEE
78> TR TERMERRE VR ThLD, ZOkEk
#Tix, Christiansen filter D#RIC, BELEBED
BEKFREDLLTHESNS, ARNEELEED
ERBOFMOFERTIZEL, B LAKETAHER L
LzxEZbND,

TR EBEY ST, WEA KBr.&#EAlX 0
5ELBWER»D R T, FRPOBENERL, &
% ¥ CORMOBRECHRNLS LEEE, 0
LB DO BEOMEEHEIM, KB ECERIE
Er—FT %,

No. 3 No. 12 No. 6
A b= Naz SOz Z7a2=FV
3700 ( 3650 3150
2200 3200 ( 3100
1635 1940 2900
1520 ( 1750 2860
1475 970 © 1685
1460 ( 700 1600
1315 630 1500
1277 494 1375
1228 1280
1180 1240
1000 1128
980 1055
828 970
865
748
679
543

435



100

EREF
B 4
% IR &
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Primitivism
In
The Woodlanders

<PEF445 9 H30H ZE>

Yasuo Matsuo

I

In England the industrial revolution rapidly developed the growing capitalism, and
forced, on the other hand, the old—fashioned handicrafts to the ruin. It was necessary
as an industrial nation that England should have exported the manufactured goods and
imported raw materials and food from abroad at a low price. Therefore, the industri-
alization of the country was based on the sacrifice of the old home industries, especially
the agricultural ones.

On this account, the needs of the times have crept into this remote Wessex woodland
without exception, and its traditional mode of life is doomed to decline under the
influence of a new social system. A transitional period of an agricultural village in
England can be recognized all through the novel. The hairdresser, one of the char-
acters, who lives in a town, says of Little Hintock in which the greater part of the
action of this story takes place:

‘Ah—how’s Little Hintock folk by now! Never have I been over there since one
winter night some three year ago—and then I lost myself finding it. How can ye
live in such a one—eyed place? Great Hintock is bad enough—but Little Hintock—the
bats and owls would drive me melancholy-mad! It took two days to raise my
sperrits to their true pitch again after that night I went there. Mr. Melbury, sir,
as a man that’s put by money, why not retire and live here, and see something of
the world?'?

The story begins with this hairdresser’s visit to the solitary woodland hamlet, Little
Hintock. Now let’s get, with him, into the woodland, ‘one of those sequestéred spots
outside the gates of the world.® When we alight down from the van one evening in
autumn, the position of the wood-environed hamlet can be still distinguished by a few
faint lights winking through leafless boughs.

In one of these dim lights he finds what he is looking for. In the room where the
light is shining we first see a girl seated on a chair, busily working by the light of
the fire of wood. She is making spars rapidly and skilfully, which are used by thatch-
ers. Her hands are red and blistering, with little pretension to beauty, except her
beautiful hair of chestnut color, which it is his business to buy. Illness of her father
compels her to support the family by a man’s job. The girl, Marty, plays at the
beginning, and, indeed, throughout the novel, a secondary part in this story. And yet
her austere attitude of life in her simple living is described so realistically that her
life can be said to represent the typical state of the agricultural districts of England
in those days. And such occupations as hers, Hardy says in his Preface to the novel,
are doomed soon to disappear.
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In respect of the occupations of the characters, the adoption of iron utensils and
implements in agriculture, and the discontinuance of thatched roofs for cottages,
have almost extinguished the handicrafts classed formerly as ‘copsework,” and the
type of men who engaged in them.®

So the tragedy of this story can be ascribed first to the declining woodland village
under the influence of the times. It is not all of a sudden that the declining fortune
comes over the woodland, but it has been gradually undermining the long established
community of it. Mr. Melbury lives in such a house, which is an aspect of the decay
of the woodland.

It was a dwelling-house of respectable, roomy, almost dignified aspect; which,
taken with the fact that there were the remains of other such buildings hereabout,
indicated that Little Hintock had at some time or other been of greater importance
than now.?

As far as this novel is concerned, Hardy seems to regard this changing world not
as developing but as declining. What is interesting is that Hardy betrays himself by
the preference he shows with an ‘almost dignified aspect’ in presenting horse-bells as
the representative of the old fascinating woodland life. Mr. Melbury is also among
the last to retain horse-bells in his neighborhood. Ringing at Little Hintock, where
the lanes remain as narrow. as before the days of turnpike-roads, these sound-signals
are still as useful to him and his neighbors as in former times. When a load of oak
timber is being sent away before dawn to a town many miles off, the sounds of the
bells are heard chiming harmoniously through the fog. It looks as if they were holding
their own against the declinings of the forest hamlet. On its way to the town, for
example, the team comes upon two foreign carriages, in one of which we can see Mrs.
Charmond sitting. It is the carriages that are compelled to go back to make way for
the team. Then the team comes on ponderously, and

the clanging of its sixteen bells as it passed the discomfited carriages tilted up
against the bank, lent a particularly triumphant tone to the team’s progress—a tone
which, in point of fact, did not at all attach to its conductor’s feelings.®

We must remember that it is to the novelist’s feelings that the tone in question
attaches, of course.

This self-contained community has its own mode of life. But the current thought
of the times does not allow it to remain as it has been, either. ‘As in most villages as
secluded as this,” intermarriage among the inhabitants is very frequent, and there are
hardly two houses in Little Hintock which are not related to each other, ‘by some matri-
monial tie or other.

For this reason a curious kind of partnership existed between Melbury and the
younger man [Giles WinterborneJ—a partnership based upon an unwritten code, by
which each acted in the way he thought fair towards the other, on a give—and-iake
principle.®’

Man is a social creature, and it would not be an overstatement to say that the
best way would not be other than that ‘each act’s in the way he thinks ‘fair towards
the other, on a give-and-take principle.” And yet Hardy describes the ‘unwritten code’ as
the cause of the tragedy. It is looked upon as absolute and so it ought to be observed,
on the one hand, yet as burdensome and, though not willingly, to be put aside, on the
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other.

In short, the story is of a collision of the old life with the new, or the rustic life
with the urban. There is, as a social background, the declining woodland hamlet that
is one tragedy, and with which the tragic plot of the characters of this story is inter-
woven closely.

i

It is cultivation and its effect upon the inhabitants of the woodland that Hardy
puts great stress upon. And it would not be too much to say that education is regarded
here as a symbol of cultivation, or urban life. Therefore, it is considered as something
foreign to the lives of the woodlanders. Mr. Melbury had a bitter experience because
of his ignorance of some trivial matters. He said to his men: “They may laugh at me
for my ignorance, but that was father’s fault, and none o’ my making, and I must bear
it. But they shall never laugh at my children, if I have any; I'll starve first!” He is
one of what is called a self-made man, and has worked hard to give Grace, his only
daughter, a good education ever since he was young. He is now a mastermerchant
dealing with trees and timber, and, though a well-informed man, he is such a doting
father that once his passion for his daughter is kindled, he loses his critical eye, which
often leads a man to put the cart before the horse. He makes an effort to realize his
new desire to marry her well, seeing that he has given her high education, far beyond
that of any native in the woodland. He makes an idol of education, so to speak. So
it is natural that his attention should be attracted to the young doctor, whom he looks
upon as clever and learned, and who is, on the other hand, supposed by the natives to
be ‘in league with the devil.

‘He is a strange, deep, perusing gentleman; and there’s good reason for supposing
he has sold his soul to the wicked one.’®

Mr. Melbury is, on the contrary, of the opinion that

‘he’s only a gentleman fond of sciense, and philosophy, and poety, and, in fact, every
kind of knowledge; and being lonely here, he passes his time in making such
matters his hobby.”?®

As far as his opinion is concerned, he is right; but that his love for his daughter is
mainly for the sake of his own desire is clear. He thinks he must do his duty toward
Winterborne’s dead father, who loved Grace’s mother as a girl, till he, Melbury, won
her away from him by a trick, and married her himself. As the two children seemed
to be attracted to each other, he determined to do all he could do to make up for the
wrong by letting his daughter marry the lad, Winterborne, and to give her the best
education he could afford to make the gift as valuable as possible. But now his daughter
is highly cultivated and refined, Melbury is in spite of his duty not satisfied now to
let her throw herself away upon Winterborne, still a rough country-bred man, making
cider and planting trees.

Thus Melbury’s parental fondness reaches the highest of its folly. Desiring to sow
in her heart a craving for a social position, he shows Grace his cheque-book and the
counterfoils. Looking over them, she says with regret that she cost a great deal, like
the horses and wagons and the like. His reply is, however, that he did not want her to
look at the cheques, but simply meant to give her an idea of his ‘investment trans-
actions,” and that, if she costs as much as they, she must not mind at all, for he believes
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she will ‘yield a better return.’

‘Don’t think of me like that!” she begged. ‘A mere chattel.

‘A what? Oh, a dictionary word. Well, as that’s in your line I don’t forbid it,
even if it tells against me,” he said good-humouredly. And he looked her proudly
up and down.'®

No matter how much she may wish she were not in her father’s eyes merely a
symbol of his own pride, it is of no use. To him education is a means by which he
seeks to free himself from his own inferiority that was implanted early in life. It
is inevitable that such a man as he should think it ‘investiment’ to educate and then
niarry his daughter well so that she may ‘yield a better return.’” So there is no reason
why he should not choose the young doctor for her husband. Soon he manages to get
them married. As for Fitzpiers, the doctor, he has always thought of the advantageous
marriage he is bound to make with a woman of family as respectable and rich as his
own. His motive in this marriage with Grace, however, consists chiefly in his thought:
‘But as an object of contemplation for the present, Grace Melbury would serve to keep his
soul alive, and to relieve the monotony of his days.* It is such an alliance as this that
Melbury believes would bring his daughter much happiness. How, then, can he realize
there would be anything wrong in this marriage?

Above, education has been considered from the educator’s point of view, because the
educated, that is, Grace, has been at the mercy of his ambitions till her marriage.
But there comes a time when the educator’s good-will becomes the cause of unhappiness
for the educated. It is now necessary to deal with what the educated, Grace, thinks of
education. After she and her husband returned from their honeymoon journey, his real
character reveals itself. She is surprised at the suddenness of his distaste for the
old-fashioned woodland forms of life which on his courtship he professed to regard with
so much interest. And what is worse is that Fitzpiers begins to take a fancy to Mrs.
Charmond, for they were once lovers in their early days. With the pretension of
attending to a patient, he begins to visit her with increasing frequency. Noticing his
intention, Melbury tells his daughter to go and appeal to Mrs. Charmond. But she
does not obey him any more. She can criticize now what her education has brought to
her, while the doting father tries to persuade her to care for her position in vain.

“You ought to care. You have got into a very good position to start with. You
have been well educated, well tended, and you have become the wife of a professional
man of unusually good family. Surely you ought to make the best of your position.’'?

Her answer is resolute:
‘I don’t see that I ought. I wish I had never got into it. I wish you had never,

never thought of educating me. I wish I worked in the woods like Marty South! I
hate genteel life, and I want to be no better than shel’™®

And she continues her answer to her amazed father’s ‘Why?:’
‘Because cultivation has only brought me inconveniences and troubles. I say

again, I wish you had never sent me to those fashionable schools you set your mind
on. It all arose out of that, father. If I had stayed at home I should have married—"*

It is hardly possible to expect a person who has made an idol of education to see what
she means. Her further assertion is that she has never got any happiness outside
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Hintock: ‘O, the misery of those January days when I got back to school, and left you
all here in the wood so happy!*® In short, by marriage she has found what is great
and little in life, (of which there is something to be considered later.)

Her education here may be regarded as a mere means to make a sarcastic comment
on the worldly cultivation of the times. Yet, in Hardy’s novels the problem of education
is found almost everywhere. It appears, for example, in Z'he Son’s Veto, in which a
young priest will not allow his mother to remarry a fruit dealer who was once her
betrothed. The reason for his refusal is partly his prejudice against the lower classes
her lover belongs to, but still more it is the biassed education—if it might be called
so—which he has received. In the last stage of the story, the son shows a more crooked
anger, and the mother is the more persistent. Finally he takes her before a little cross
and altar that he has erected in his bedroom for his private devotions. There he bids
her kneel, and swear that she will not wed Samuel Hobson, the fruit dealer, without
his consent. According to Hardy:

The poor woman swore, thinking he would soften as soon as he was ordained and
in full swing of clerical work. But he did not. His education had by this time
sufficiently ousted his humanity to keep him quite firm; though his mother might
have led an idyllic life with her faithful fruiterer and greengrocer, and nobody
have been anything the worse in the world.’®

Some four years after this, she dies, we are told, perhaps, having pined her heart away.
And yet the priest remains unreformed.

From this instance as well as from that of Melbury, the problem of education in
Hardy’s novels should not be looked upon merely as a satire on the worldly cultivation
of the times. It could be said that Hardy is warning us to trace education to its origin,
to see whether it is the end of education to make our lives rich both physically and
spiritually.

il

We have left it unsaid to look into what Grace has found by her marriage. It is
after her return to her native woodland that she is, for the first time.in her life, taught
what she could not learn in her fashionable school-days. On returning to the woodland,
Grace is k=enly interested in Mrs. Charmond, a wanton woman. Winterborne knows
that a girl who can go to the Hintock House and associate with her will be hardly
contented with him, because he is only a woodman, cider-merchant, and apple-farmer.
Sometimes, before her marriage, Grace is even satisfied with a feeling that she would
be the heroine of the hour; moreover, she is proud, as a cultivated woman, to be the
wife of a cu'tivated man. She is so blind that it is not until their marriage that she
can be aware that her husband has ‘double and treble-barrelled hearts’ These hearts
of his soon find, and indeed already one of them has found, its way to its destination.
At last, she is obliged to see her husband off, who she knows is going to where Mrs.
Charmond lives, all the while she is wondering if there is one world in the universe
where the fruit has no worm, and marriage no sorrow. She thinks of the relation between
herself and her husband:

When . .. she found him as merely human as the Hintock people themselves, a new
foundation was in demand for an enduring and staunch affection—a sympathetic
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interdependence, wherein mutual weaknesses are made the grounds of a defensive
alliance.™

She knows her husband has not such qualities at all, so it is with an indescribable emotion
that she sees him off. And it is just at this time that she meets Winterborne returning
from cider-making. When he appears before her,

He looked and smelt like Autumn’s very brother, his face being sunburnt to
wheat-colour, his eyes blue as corn—flowers, his sleeves and leggings dyed with
fruit-stains, his hands clammy with the sweet juice of apples, his hat sprinkled
with pips, and everywhere about him that atmosphere of cider which at its first
return each season has such an indescribable fascination for those who have been
born and bred among the orchards.'®

The description of her mind is continued further: ‘Her heart’ rises ‘from its late sadness
like a released bough; her senses’ revel ‘in the sudden lapse back to Nature unadorned.
“The consciousness of having to be genteel because of her husband’s profession,’” ‘the
veneer of artificiality which she’ acquired ‘at the fashionable schools,’ are thrown off,
and she becomes ‘the rude country girl of her latent early instincts.’'®

She looks into her heart, and finds what is great and little in life, and makes a
discovery that all she has hitherto clung to is nothing but ‘the veneer of artificiality.’
By marriage she realizes how much that is humanly not great can co-exist with excep-
tional attainments. She is now a ‘rude country girl,” and the rusticity in Winterborne
offends her acquired tastes no longer.

Honesty, goodness, manliness, tenderness, devotion, for her only existed in their
purity now in the breasts of unvarnished men; and here was one who had manifested
such towards her from his youth up.”®

Needless to say, the ‘one’ is Winterborne, who has been unfortunate in the sense of
every day life, bearing well in spite of his misfortunes, by which he has invested himself
with ‘a real touch of sublimity.” It is these perceptions, and not her husband’s whimsical
murmurs, that have made such abstract conceptions as these visible to her. Walking
along with Winterborne, ‘Autumn’s very brother,” she can for the first time understand
what the primitive life is. Hardy tells us the state of her mind is plainly seen in her
face.

Her abandonment of the seductive hour and scene after her sense of ill-usage,
her revolt for the nonce against social law, her passionate desire for primitive life
may have showed in her face.?”

‘Her passionate desire for primitive life’ needs consideration. It is not before she has been
bound to Fitzpiers by ‘social law,” that is, their marriage, which was, when once made,
irrevocable in those days, that she can distinguish what is important and what is not
important in life. But she is now confronted by the severe realities of life. The
relation between Fitzpiers and Mrs. Charmond gets closer, and in the end thay run
away abroad together, when Melbury is informed that Grace can be easily made free
under a new law. Having humiliated by his son—in-law, he tries to remedy the state
of things so that Winterborne may choose her, and that he may make amends to him
in doing so, but the effort turns out to be in vain. The fact is that Fitzpiers’ conduct
is not sufficiently cruel to Grace to make her free.

Meantime, she receives a report that her husband is coming home. She is now
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driven into a corner, and there are only two ways left to choose: one is to reconcile
herself to her fate and remain as his wife; the other to run away from him, and the
latter means ‘to revolt against social law.” Here is an interesting description of her:

In the darkness of the apartment to which she flew nothing could have been
seen during the next half-hour; but from a corner a quick breathing was audible
from this impressionable creature, who combined modern nerves with primitive
feelings, and was doomed by such co—existence to be numbered among the distressed,
and to take her scourgings to their exquisite extremity.”

Just as the declining Hintock hamlet is regarded as one of the transitional agricultural
villages in those days, so Grace may ke regarded as one of the typical persons in the
village who are educated in such a transitional period. For she is an cultivated woman
who combines ‘modern nerves with primitive feelings.’

With her ‘primitive feelings’ she can, indeed, feel what the primitive life is that
the woodlanders, especially Winterborne and Marty, are living. But the primitive
world in which they live is really much deeper than she thinks it is. It is now
necessary to get to the scene where this misunderstanding becomes the death of Winter-
borne.

Just before her husband’s arrival, she runs away, leaving a note behind her to the
effect that she is going to visit one of her school-friends. But as it is impossible for
her to get to her destination in the darkness alone, she goes to Winterborne’s dwelling
house to ask him to accompany her a little way. However, before they have gone far,
unfortunately it begins to rain so heavily that they are obliged to retreat to his house,
consisting of only one room. As it is impossible for them, or at least for him, to spend
the night under the same roof, he retires into a little shelter, offering the house to her.
It is formed of hurdles, and thatched with brake-fern, which can scarcely keep the
rain off. The rain increases with increasing storm. When she is sure that the faint
voice which she thought at first was simply a cry of an animal is the host’s, she cannot
bear that he should suffer out in the rain, crying to him through the darkness:

‘Don’t you want to come in? Are you not wet? Come fo me, deavest! I don’t
mind what they say or what they think of wus any more™

We can hear the same voice from Grace. When she asks him to go with her a little
way, and sees him hesitating to help her to run away, she urges him,

‘Yes. Appearance is no matter, when the reality is right. I have said to
myself, I can trust you.*

In these two voices of her appeal to him, the dawn of modern morality can be clearly
recognized, and this modern morality reaches its full growth in Tess and Jude. Apart
from this, it is true that her ‘modern nerves' lead her to ‘revolt against social law.
Yet however strongly she may insist that ‘Appearence is no matter, when the reality is
right,” to Winterborne there are ‘household laws’ to be observed. A little time before
this event, when he received the news that she could not be his, she, unaware of it,
said to him that she was not right, after all, in thinking there was any harm in his
kissing her. But the ‘household laws’- appeared before him.

The wrong, the social sin, of now taking advantage of the offer of her lips, had a
magnitude in the eyes of one whose life had been so primitive, so ruled by household
laws as Giles, which can hardly be explained.™
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Thus he feels almost a pleasure of altruism in keeping her in his house, regardless of
his own safety. Though the social law denies for ever their opening a paradise, it is
not without ‘stoical pride’ that he accepts the present trying conjuncture, with an idea
that there is one man on earth in whom she believes absolutely, and that he is the man.
With his clothes wet, and exhausted teyond endurance, he passes away in spite of all
the care Grace takes for him. The pure primitive life he led is, according to Hardy,
beyond her till his death. '

Her timid morality had, indeed, underrated his chivalry till now, though she
knew him so well. The purity of his nature, his freedom from the grosser passions,
his scrupulous delicacy, had never been fully understood by Grace till his strange
self-sacrifice in lonely juxtaposition to her own person was revealed.®®

There is no doubt that ‘her timid morality’ can be put down to her combination of
‘modern nerves with primitive feelings,” with all ‘her passionate desire for primitive
life” And in the end this co-existence of hers makes herself reconciled to her husband.
In short, Grace was taught in contact with the primitive woodlanders of her native land
what she could not learn at the fashionable schools, and ‘her senses revelled in the
sudden lapse back to Nature unadorned.” But even if she grasped what the primitive
life was, she herself could not enter into it.

v

While Grace begins to be interested in Mrs. Charmond, Wintertorne and Marty are
at work outdoors. He has a thousand young fir trees to plant with his own hands in a
neighbouring spot where trees were felled by the woodlanders. To all appearance, quite
carelessly as he may seem to shovel in the earth, there is a sort of sympathy between
him and the trees, which he deals with so that the roots may take hold of the soil in
a few days. When any of the journeymen, on the other hand, plant them in the same
way, a quarter of the trees will die away during the following August. Marty usu-
ally plays the part of holding the tree in a perpendicular position while he throws in
the earth. When they are planting the young trees in this way, Marty says:

‘How they sigh directly we put ’em upright, though while they are lying down
they don’t sigh at all.”®”

When she erects one of the young pines into its hole, and puts up her finger, the soft
musical breathing sets in. The girl thinks it is not to cease night or day till the grown
tree will be felled’

‘It seems to me as if they sigh because they are very sorry to begin life in
earnest—just as we be.'®

Wintertorne critically looks at her, and expostulates with her about the impropriety of
her feeling. There is hardly anything laughable in Marty’s peculiar imaginative life.
Pain brings her to think, to think brings her to wisdom, and wisdom makes life en-
durable. When it is obvious to her that her secretly cherished love for Wintertorne is
without return, she falls into more reflective thought, and submits herself to her fate.
For her this world is not to be enjoyed, but to be endured, and though she meets her
fate with resignation, her resignation is, of course, not blind, but conscious acquiescence
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in the result of her thinking deeply of nature and love, life and death. She has gained
almost superhuman contact with the trees, too, so that she cannot help sympathizing
with them in their being ‘sorry to begin life in earnest.” With Marty as well as Winter-
borne, there are too many scenes in which their lovely though austere attitude of life
is easily found to enumerate in detail.

At the news that Winterborne is gone, poor Creedle hastens to the scene, an old
man who has worked for him, and has been waiting for him to come to tell him to
prepare the cider-barrels for the coming cider-season. At the sight of the body he
cannot supress his mourning, and laments the loss of his master.

‘Well, I've knowed him from table-high; I knowed his father—used to bide about
upon two sticks in the sun afore he diedl—and now I've seen the end of the family,
which we can ill afford to lose, wi’ such a scanty lot of good folk in Hintock as
we've got. And now Robert Creedle will be nailed up in parish boards ‘a b’lieve;
and nobody will glutch down a sigh for he!l®

We have seen the declining conditions of Hintock hamlet, and here again one of the
families, ‘which we can ill afford to lose,” has come to an end. Moreover, it is not
only by the woodlanders that the loss of him is grieved. Hardy brings here another
lamentater, but this is so silent that no critics have taken it into consideration. When
Grace and her father start for home, leaving Marty and Creedle behind with the body,
it is just in the blue dawn, and, Hardy says,

The whole wood seemed to be a house of death, pervaded by the loss to its uttermost
length and breadth. Winterborne was gone, and the copses seemed to show the want
of him; those young trees, so many of which he had planted ... were at that very
moment sending out their roots in the direction that he had given them with his
subtle hand.*®

Some days after his death, Grace and Marty make it a rule to go to the grave to clear
its place once a week. They often stand there, each respectively bringing back her
own memory of him, and Grace is abased when she finds she has never understood
Winterborne as Marty has; that Marty alone, of all the women in Hintock and the
world, approximated to his level of intelligent intercourse with nature.

In the first evening Grace fails to keep her appointment, Marty is standing at the
gate of his grave, waiting for her for a long time, when she hears the footsteps of
" Melbury’'s men returning from their search. In the darkness she can gather in their
conversation a general idea of what happened: Grace is by this time again in the arms
of another than Winterborne.

In the moonlight, the solitary girl stoops down and puts her fresh flowers in the
place, and the story is concluded with her lovely touching words:

‘Now, my own, own love,” she whispered, ‘you are mine, and only mine; for she
has forgot ’ee at last, although for her you died! But I—whenever I get up I'll think
of ’ee, and whenever I lie down I'll think of ’ee again. Whenever 1 plant the young
larches I'll think that none can plant as you planted; and whenever I split a gad,
and whenever I turn the cider wring, I'll say none could do it like you. If ever
1 forget your name let me forget home and heaven!, .. But no, no, my love, I never
can forget ’ee; for you was a good man, and did good things!’®”
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v

In T'he Woodlanders descriptions of the beauties of nature form a good part throughout
the novel. All the natural hues and flavours are spread all through it, and spring,
summer, autumn, and winter in the woodland are pictured in all colours and shades.
When it is about Mid-summer’s eve, except at midday the sun is not seen complete by
the Hintock people, but rather in the form of numerous little stars staring through the
green leaves. And when the leaves have fallen in autumn and winter, the dead leaves lie
so thick as to bury the roads completely. This picturesque background of nature makes
the characters so animated that nature herself seems to us to be an organic creature.
And here Hardy’s so—called malign Fate, which functions in the lives of his characters,
corrupting their possibilities of happiness, and luring them into tragedy, is comparatively
weak. It may be owing to these qualities that this novel is reminiscent of Wordsworth’s
Preface to Lyrical Fallads. When its principal object in choosing incidents and situations
from “humble and rustic life’*? is compared with that of The Woodlanders, there is much
common to both, and not a few examples can be found.

Towards the end of the story, the poetical descriptions of those who lament over
Winterborne’s death become gradually emphatic, and are heightened into Marty' elegy
in the form of prose poetry. That these poetical feelings have emerged from ‘“the
elementary feelings™™® in “humble and rustic life” makes the loss all the more
mounful and full of pity. And, with regard to the plot of the story, these poetical
qualities make up for the doubtful happy ending of Grace and her husband.

It is clear that it is Hardy himself that cannot help showing his sympathy for the
declinings of Little Hintock, and, above all, for the death of Winterborne, in whom one
can recognize the intrinsic worth of a human being.

Hardy is not really a mere pessimistic writer, as he is often said to be. He is
telling us, if we care to listen to him, what he wishes the world to be. He is, so to
speak, revolting against the optimism of the nineteenth—century materialism by pre-
senting primitivism as a clue to find the relief of the Victorian morality.

Little Hintock seems to have been originally a pleasant and comfortable place to
live in, supported by ‘a give—and-take principle,” but, as Hardy says on the title page
of this story,

‘Not boskiest bow'r,
When hearts are ill affin’d,
Hath tree of pow'r
To shelter from the wind!’

the way of life cannot go on smoothly when those who live in the woodland are es
tranged from one another. Hardy suggests primitivism to us, I believe, in order to show
that there is no essential distinction between the primitive life and the cultivated, between
the happy life and the unhappy. Whether one accepts his invitation to the primitive
life and looks into it to find the real worth of life depends on whether one is satisfied
to remain as an unquestioning servant to the material civilization today, or whether one
wishes to rediscover the better part of the primitive life and apply it to the needs of
one’s generation.

Communing directly with Nature and living with the woodlanders together in joy
and in sorrow, Hardy created this work, and his greatness will survive as long as we
can find greatness in Nature.
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Four Quartets: An Interpretation
(2) “The Dry Salvages” and “Little Gidding”

<BRFN444F 9 A30HZE>

Takehiko Tabuki

“The Dry Salvages”

The meaning of “The Dry Salvages” is explained by Eliot himself in a note ap-
pended to the title. “The Dry Salvages—presumably les trois sawrages—is a small group
of rocks, with a beacon, off the N. E. coast of Cape Ann, Massachusetts®™. Salvages is
pronounced to rhyme with assuages. Grcaner: a whistling buoy.” And, as he describes it
at the end of the second section of this poem, this small group of rocks is ‘the ragged
rock in the restless waters, /Waves wash over it, fogs conceal it;/On a halcyon day it
is merely a monument, /In navigable weather it is always a seamark/To lay a course
by: but in the sombre season/Or the sudden fury, is what it always was.” According to
George Williamson, ‘The Dry Salvages’ involves a conversion, by their beacon, of Tes
trois saurages’ into saviors from the peril of wreckage. But they belong to the category
of God with which the poem begins.®® That is to say, even though they are converted
into saviors from the peril of wreckage, the strength of 7es trois caurages remains the
same. Because the past is ‘sullen, untamed and intractable’ and always persists in
what we call the present. In the first part of the first section of ‘The Dry Salvages’
the poet uses the image of the river in order to develop and extend the theme of time.
The river has traditionally been used as a symbol of the onward and irrevocable
movement of temporal history. Not knowing much about God, the poet thinks that ‘the
river/Is a strong brown god—sullen, untamed and intractable, /Patient to some degree.’¥
The river at first was recognized as a frontier or a conveyor of commerce. Then it
became a problem confronting the builder of bridges. But the problem once solved, the
brown god, the river, is almost forgotten by the dwellers in cities. However, the river,
which is a ‘destroyer’ and ‘reminder/Of what men choose to forget’, is ‘ever implaca-
ble, /Keeping his seasons and rages’. Even though ‘unhonoured and unpropitiated/By
the worshipers of the machine’, it is ‘waiting, watching and waiting’. As Helen
Gardener says in The Avt of T'. S. Eliot, though it can for a time be ignored, it can
assert its power by catastrophe as well as its inevitable progress.® It may be possible
to say that the post also used the river as a symbtol of the onward and irrevocable
movement of time and the inexorable movement of temporal history. Then the symbol
of the river is followed by the symbol of the sea which develops and extends the
theme of time further. The tolling bell of the sea

Measures time not our time, rung by the unhurried
Ground swell, a time

Older than the time of chronometers, older

Than time counted by anxious worried women
Lying awake, calculating the future,

Trying te unweave, unwind, unravel

And piece together the past and the future
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And the ground swell, that is and from the beginning
Clang
The bell.

The sea with many gods and many voices transcends the rhythm of the river which
is the historical and cyclic image or symbol of time. ‘The river is within us, the sea
is all about us’—for the river is man’s time, the microcosmic rhythm of life, but the
sea is the earth’s time, the macrocosmic rhythm of eternity; both are frontiers.®

In the second section the poet inquires into the meaning of history and the progress
of time. He asks as follows:

Where is there an end of it, the soundless wailing,
The silent withering of autumn flowers

Dropping their petals and remaining motionless;
Where is there an end to the drifting wreckage,

The prayer of the bone on the beach, the unprayable
Prayer at the calamitous annunciation?

The only answer is that

There is no end, but addition: the trailing
Consequence of further days and hours,

While emotion takes to itself the emotionless
Years of living among the breakage

Of what was believed in as the most reliable—
And therefore the fittest for renunciation.

There is no end, but addition, as Macbeth says in the well-known scene, “To-morrow,
and to-morrow, and to-morrow, /Creeps in this petty pace from day to day,/To the last
syllable of the recorded time.” In order to perceive the moment of intersection of the
timeless with time in this endless flux of time and find the union with the temporal
and the eternal, the only thing for us to do is to listen silently to such annunciations
as ‘calamitous annunciation’ of terror and danger, ‘the last annunciation’ of death and
‘the one Annunciation’ of history. The moment of intersection of the timeless with
time transcends the dimension of time even in the dimention of time. It has not been
lost, but ‘requiring’. It is waiting to be remembered. As Helen Gardener says in The
Avt of T. S. Eliot, ‘the only end to the fiux of history is man’s response to the eternal
manifesting itself in time. What is permanent in this endless flux?%

It seems, as one becomes older,

That the past has another pattern, and ceases to be a mere sequence—
Or even development: the latter a parcial fallacy

Encouraged by superficial notions of evolution,

Which becomes, in the popular mind, a means of disowning the past.

The pattern of the past is not mere a sequence or addition neither is it development.
Beczus: the poet thinks that any superficial or popular doctrine of evolutionary
progress is ‘a partial fallacy’. °‘All Eliot’s dislike of such doctrine is in words. It
mistakes a part for the whole; it flatters man’s conceit of himself; it fails to satisfy
the conditions of logical proof; it is a deception and hence leads us into error. And it
is ‘a means of disowning the past’, of cutting the present from its heritage’.* There-
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fore even the assurance of recorded history becomes blur and suspicious.

The moment of happiness—not the sense of well-being,
Fruition, fulfilment, security or affection,

Or even a very good dinner, but the sudden illumination—
We had the experience but missed the meaning,

And approach to the meaning restores the experience
In a different form, beyond any meaning

We can assign to happiness. I have said before

That the past experience revived in the meaning

Is not the experience of one life only

But of many generations—not forgetting

Something that is probably quite ineffable:

The backward look behind the assurance

Of recorded history, the backward half-look

Over the shoulder, towards the primitive terror.

The past experience revives in ‘the meaning’. We missed ‘the meaning’, though we
had the experience of ‘the sudden illumination’. ‘The past experience revived in the
meaning is not the experience of one life only, but of many generations’. The recovery
of the past brings back ‘not the experience one life only, but of many generations’,
probably including some historical memories. ‘The moments of agony are likewise
permanent, /With such permanence as time has. We can appreciate these better in the
agony of others than in our own, ‘for our own past is covered by the currents of action’.
But the torment of others remains an experience which is ‘unqualified and unworn by
subsequent attrition’. Even though ‘people change and smile’, the poet says, ‘the agony
abides’.

Time the destroyer is time the preserver,

Like the river with its cargo of dead negroes, cows and chicken coops,
The bitter apple and the bite in the apple,

And the ragged rock in the restless waters,

Waves wash .over it, fogs conceal it;

On a halcyon day it is always a seamark

To lay a course by: but in the sombre season

Or the sudden fury, is what it always was.

Here time is again assimilated to the river. The river is a history of perpetual destruc-
tion and preservation. It is ‘the reminder of past, with its cargo of dead negroes,
cows and chicken coops’. It is ‘the reminder/Of what men choose to forget. The sea
and ‘the ragged rock in the restless waters’ are also the reminders of ‘what have been’
of the past. So they—the river, the sea and the ragged rock—are all what they always
were. ‘Time the destroyer is time the preserver’. Both the river ard the rock in the
sea illustrate it.

1 sometimes wonder if that is what Krishna meant®—

Among other things—or one way of putting the same thing:

That the future is a faded song, a Royal Rose or a lavender spray
Of wistful regret for those who are not yet here to regret,
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Pressed between yellow leaves of a book that has never been opened.

In the opening lines in the third section the poet muses on the future as he does in
the third section of ‘East Coker’. The poet says that the future is a faded flower of
regret pressed between yellow leaves of an unopened book. This must be an aspect of
the future. The future is not before us, as the past is not finished. Taking this into
consideration, the line at the beginning of ‘Burnt Norton’, that is, ‘time future contained
in time past, is reasonable. As we interpreted at the beginning of ‘Burnt Norton’, this
line suggests simultaneity of all aspects of time. If all aspects of time are simultane-
ous, the future is like the past, which is real but inaccessible through time. In this
sense the future is considered as something that has already existed, as if it were a
past we have not yet encountered. Therefore it may be possible to think that the future
nowhere exists, but it results from what a man does now. This idea also leads us to
what we call ‘Eternal Now’.* Consequenily there comes an addition to the epigraph
of ‘Burnt Norton’: ‘the way forward is the way back’. The future may be put as the
way forward. But at the same time it is the way back. Although we can understand
that the way forward is the way back, we do not like to think of such a thing, as the
chorus says in Zhe Family Reuuion;

We do not like to climb a stair, and find that it takes us down.
We do not like walk out of a door, and find ourselves back in the same
room.*

Our real destination is here, where we are going is where we are. So the poet continues
with his words as follows:

Fare forward, travellers! not escaping from the past
Into different lives, or into any future;

You are not the same people who left that station
Or who will arrive at any terminus,

While the narrowing rails slide together behind you;
And on the deck of the drumming liner

Watching the furrow that widens behind you,

You shall not think ‘the past is finished’

Or ‘the future is before us’.

‘Fare forward, you who think that you are voyaging;
You are not those who saw the harbour

Receding, or those who will disembark.

Here between the hither and the farther shore

While time is withdrawn, consider the future

And the past with an equal mind.

On a journey or a voyage, the poet says, we do not belong to any dimension of time,
because time seems to te withdrawn. We can te indifferent to the past and the future.
So the poet urges us to ‘consider the future and the past with an equal mind’. And by
the contemplation ‘at the moment which is not action or inaction’ we can receive the
teaching of Krishna.®
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“on whatever sphere of being
The mind of a man may be intent
At the time of death”

‘And the time of death is every moment’. We are not the passengers who will arrive
at any terminus. We are placed on the intersection of ‘time past’ and ‘time future’.
Hence ‘the one action’ is to fructify every moment, which will fructify in the lives of
others. The poet gives us a similar warning as Krishna admonished Arjuna on the field
of battle.®

. do not think of the fruit of action.”®
In this sense, there can be no ‘fare well’. There is only ‘fare forward’.

Fare forward.

O voyagers, O seamen,
You who come to port, and you whose bodies
Will suffer the trial and judgement of the sea
Or whatever event, this is your real destination.

Not fare well,
But fare forword, voyagers.

This is a preparation for the message of the final section of ‘The Dry Salvages’ that
the meaning of history is not to be found within the dimension of past and future, but
in the timeless patterns in time.

In the next section ‘the lady’ (the Virgin Mary) is asked to pray for the voyagers.
This section has been set as a response to the preceding lines; that is, ‘Not fare
well/But fare forward, voyagers.” ‘The lady’ is also asked to repeat a prayer on behalf
of women who have seen their sons or hustands setting forth and those who go through
time and into timeless, especially thosz who set forth to return.

Now we come to the culminating section, the fifth section of ‘The Dry Salvages’,
in Four Quartets.

To communicate with Mars, converse with spirits,
To report the behaviour of the ssa monster,
Describe the horoscope, haruspicate or scry,
Observe disease in signatures, evoke

Biography from the wrinkles of the palm

And tragedy from fingers; release omens

By sortilege, or tea leaves, riddle the inevitable
With playing cards, fiddle with pentagrams

Or barbituric acids, or dissect

The recurrent image into pre-conscious terrors—
To explore the womb, or tomb, or dreams;

All these are inventions of all the modern meanings of reading the past and the future.
They are ‘usual pastime and drugs, and features of the press: And always will be.
Some of them will especially be stimulated ‘when there is distress of nations and
perplexity whether on the shores of Asia, or in the Edgeware Road’. In order to
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reassure the future which ‘men’ dread, like the anxious worrried women who were
calculating the future in the first section of this poem, they are concerned about
fortune-tellers and astrologers. And they also ‘explore’ the past in order to explain the

present.

Men's curiosity searches past and future

And clings to that dimension. But to apprehend
The point of intersection of the timeless

With time, is an occupation for the saint—

No occupation either, but something given

And taken, in a lifetime’s death in love,
Ardour and selflessness and self-surrender.

It is only given to the saint ‘to apprehend the point of intersection of the timeless with
time’-the point where the eternal is realized in time. The idea of ‘the point of inter-
section of the timeless with time’ can be found in his preceding plays.

Remember, all you who are numbered for God,

In every moment of time you live where two worlds cross,

In every moment you live at the point of intersection,

Remember, living in time, you must live also now in Eternity.

(The Rock, p. 52)
But come, you must put your thoughts once more to this season of sowing
So with much pain shall you see Eternity crossing the current of time.
' "(The Rock, p. 53)

Then came, at the predetermined moment, a moment in time and of
time, .

A moment not out of time, but in time, in what we call history: tran-
secting, bisecting the world of time, a moment in time buf not
like a moment of time,

A moment in time but time was made through that moment; for without
the meaning there is no time, and that moment of time gave the
meaning.

(T'he Rock, p. 50)

In Murder in the Cathedral Thomas loses his will in the will of God in order to realize
this point of intersection of the timeless with time-the eternal pattern in the flux of

time.

It is not in time that my death shall be known;
It is not out of time that my decision is taken
If you call that decision
To which my whole being gives entire consent.
I give my life
To the Law of God above the Law of Man.

(p. 59

According to D. E. Jones, ‘the apprehension of the point of intersection of the timeless
with time’ is also the apprehension of ‘the still point of the turning world’.® But this
is not applicable. Because, as Staffan Bergsten observes, ‘the idea of the intersection
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of time with the timeless can hardly imagined when the two intersecting elements
are pictured as the circumference and centre of a circle® Eliot wavers between
two metaphors, ‘the point of intersection’ and ‘the still point of the turning world’, as a
way to Eternity. In Ash Wednesday and ‘Burnt Norton’ the poet uses the metaphor of
‘the still point of the turning world’.® But here he uses ‘the point of intersection of the
timeless with time’. As the poet says, the apprehension of ‘the point of intersection’
where the eternal is realized is said to be an occupation for the saint’. For most of
us, ‘there is only the unattended/Moment, the moment, in and out of time, /The distrac-
tion fit, lost in a shaft of sunlight, /The wild thyme unseen, or the winter lightning/Or
the waterfall, or music heard so deeply/That it is not heard at all, but you are the
music/While the music lasts’. ‘The unattended moment’ is just an unexpected visita-
tion of ecstacy, or a sudden madness, as we ‘lose ourselves’ in the beauty of nature or
of art—in ‘the shaft of sunlight’, the scent of ‘the wild thyme’, ‘the winter lightning’, ‘the
waterfall’ and ‘the music’. These are ‘only hints and guesses,/Hints followed by guess-
es; and the rest/Is prayer, observance, discipline, thought and action’. And ‘the hint
half guessed, the gift half understoed, is Incarnation’. We may enjoy hints of that
apprehension from time to time. There are two interpretations of his allusion to
‘Incarnation’. One is ‘the Incarnation of God in Christ’. The other is ‘the immanence
of the divine in time at any moment’. It is quite clear, however, that both aspects
concern Eliot and that he has attempted to reconcile them. For he does not say the
Incarnation. As Elizabeth Drew points out, the poem is not concerned with ‘the concep-
tual apparatus of theology, but with the exploration of truth in the terms of human
experience’.”® In this sense, ‘the shaft of sunlight’, the scent of ‘the wild thyme’, ‘the
winter lightning’, ‘the waterfall’, and ‘the music’ are all ‘Incarnations’. The inter-
pretation of time and ‘Incarnation’ is suggested by the words previously quoted from
The Rock;

A moment not out of time, but in time, in what we call history:
transecting, bisecting the world of time.

To the notion of ‘Incarnation’ ‘bisecting history’ Eliot seems to add the notion of some-
thing like a timeless or eternal dimension. ‘Incarnation’, not only bisected history but
changed the conditions of temporal existence, made time into something different. It
stands in an ecstatic vision. At this point of intersection ‘the impossible union/Of
sphere of existence is actual’ and ‘the past and the future/Are conquered, and recon-
ciled. And in every moment ‘human kind’ is in eternity through God. Therefore it
follows that

right action is freedom
From past and future also.

In Murder in the Cathedral Thomas finds this teaching which derives from that of Kri-
shna—‘Action rightly performed brings freedom’* By the apprehension of ‘the still point
of the turning world.../Where lpast and future are gathered’ he transcends the limits
of time. But ‘for most of us, this is the aim/Never here to be realized’, for ‘human
kind/Cannot bear very much reality’. This will be realized, if we go on trying to
attain it. We ‘are only undefeated/Because we have gone on trying’.

We, content at last
If our temporal reversion nourish



120

(Not far from the yew-tree)
The life of significant soil.

‘Our temporal reversion’ means physical death. “The yew-tree’ is a symbol of death.
We must be content at last if our physical death ‘nourish the life of significant soil’,
such as that of ‘East Coker’. As Elizabeth Drew says, this is the poem about fruitful-
ness of action and rebirth. So ‘our temporal reversion'—physical death—may mean
our whole existence on ‘the turning world’, or our return from the moment at the still
point of intersection to the world of time.®

‘Little Gidding’

Little Gidding is a small village in Huntingdonshore. Steffan Bergsten explains it
as follows;

It is the place where Nicolas Ferrar in 1626 founded an Anglican commu-
nity organized on almost monastic principles and intended to provide the
opportunity for a devout life of contemplation (‘You are here to kneel”) in
the midst of the political religious upheaval of the time. The place is also
associated with King Charles I who visited it twice, the last time in secrecy
at night, shortly after his final .defeat (‘If you came at night like a broken
king”). ... Richard Crashaw was also one of the visitors to Little Gidding,
and George Herbert was deeply influenced by the religious ideas of Nicolas
Ferrar. Thus Little Gidding aptly symbolizes the particular period of
English history referred to in the poem.® ... Thus the title of the last of
the Quartets, ‘Little Gidding’, is associated with both George Herbert and
Richard Crashaw. He-bert was a close friend of Nicolas Ferrar, the master
of Little Gidding, with whom Herbert carried on a correspondence on a
spiritual matters for many years, and Crashaw was one of the visitors to
the pious comunity at Little Gidding.”

The chapel of Little Gidding is the place where the poet’s religious element comes
from. Visiting this chapel, he tries to find the tempcral access to Eternity at the point
of intersection of the timeless with time. He inquires into the theme of time which is
the main purpose from the beginning of Four Quartet<, and considers how all time can
be redeemed through the timeless moment which precedes Eternity.

Midwinter spring is its own season
Sempiternal though sodden towards sundown,
Suspended in time, between pole and tropic.

This seasen of ‘midwinter’ in and cut of time is explained as follows;

This is the spring time
But not in time’s covenant. Now the hedgegrow
Is blanched for an hour with transitory blossom
Of snow, a bloom more sudden
Than that of summer, neither budding nor fading,
Not in scheme of generation.
Where is the summer, the unimaginable
Zero summer?
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“Zero summer’ is supposed to be set against the real summer. ‘When the short day is
brightest with frost and fire’ and ‘the brief sun flames the ice on pond and ditches’, it
is an illusion which can be apprehended ‘in windless cold that is the heart’s heat,/Reflec-
ting in a watery mirror’ and ‘a glare that is blindness in the early afternoon’. Per-
ceiving such an uncertain and suspended time, one must comé only for the purpose
of prayer to this place, Little Gidding, which is the key to Eternity.

You are not here to verify,
Instruct yourself, or inform curiosity
Or carry report. You are here to kneel
Where prayer has been valid. And prayer is more
Than an order of words, the conscious occupation
Of the praying mind, or the sound of the voice praying.

And in prayer one would attain communication with the dead who have prayed here
and have become part of Eternity there, and together with them one would draw closer
to that full union prefigured by the ‘pentecostral fire’. The poet says that the place
for the prayer ‘is the nearest, in place and time, /Now and in England’. Furthermore
at the conclusion of this section he adds as follows;

Here, the intersection of timeless moment
Is England and nowhere. Never and always.

He thinks that the intersection of timeless moment can be attained through the little
chapel in Little Gidding, because one can pray there.

The lyric at the opening of the second part of ‘Little Gidding’ recounts the succes-
sive death of the elements—air, earth, water and fire. It seems that these images in the
stanzas suggest the destruction. There is no creative strife among the elements. They
are destructive only and they cancel out to nothingness. This theme of the ‘death of
hope and despair’ and of ‘vanity of toil’ is the basis of the conversation with ‘some
dead master’ that appears in the following strophe.

In the uncertain hour before the morning
Near the ending of interminable night
At the recurrent end of the unending
After the dark dove with the flickering tongue
Had passed below the horizon of his coming
While the dead leaves still rattled on like tin
Over the asphalt where no other sound was
Between three districts whence the smoke arose
I met one walking, loitering and hurried
As if blown towards me like the metal leaves
Before the urban dawn wind unresisting.
And as I fixed upon the down-turned face
That pointed scrutiny with which we challenge
The first-met stranger in the waning dusk
I caught the sudden look of some dead master

The poet as an air-raid warden patrols the street in London, and his soul encounters
‘some dead master’ ‘in the uncertain hour before the morning’. ‘The dove’ is supposed
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to be the German dive-bomber. “Three districts whence the smoke arose‘ is the place
air-raided by ‘the dark dove.® Concerning ‘some dead master’, the poet continues as
follows;

Whom I had known, forgotten, half recalled
Both one and many; in the brown baked features
The eyes of a familiar compound ghost

Both intimate and unidentifiable.

‘

‘Some dead master’ seems to be deliberately obscured. It is not one but many; ‘a
familiar compound ghost” composed of all the dead poets.® It seems that the poet

himself is a part of the ‘compound ghost’. Because he says as follows;

So T assumed a double part, and cried
And heard another’s voice cry: ‘What! are you here?’
Although we were not.

It is uncertain what ‘a double part’ means. It may be well to interpret that the ghost
is part of Dante and part of Eliot. Or, as Grover Smith observes, it may be Doppelganger
of the poet (a wraith of the poet).® But there is little possibility of deciding what
it means. But, judging from what he says in the following lines, the ghost on this
occasion is entirely ‘someone other’.

I was still the same,
Knowing myself yet being someone other—

Meeting with the ‘familiar compound ghost’, the peoet realizes another experience of the
intersection of time. His soul and the ghost are ‘too strange to each other for misunder-
standing’, and ‘in concord’ in another moment of intersection. They ‘trod the pavement
in a dead patrol. Then they converse on their common concern with language. It
alters as voices alter, ‘for last year’s words belong to last year’s language/And next
year’s words await another voice’. They say that their ‘concern was speech’ and ‘speech
impelled’ them ‘to purify the dialect of the tribe/And urge the mind to aftersight and
foresight’. And then the ghost discloses ‘the gift reserved for age’.

Let me disclose the gifts reserved for age
To set a crown upon your lifetime’s effort.
First, the cold friction of expiring sense
Without enchantment, offering no promise
But bitter tastelessness of shadow fruit
As body and soul begin to fall asunder.
Seocnd, the conscious impotence of rage
At human folly, and the laceration
Of laughter at what ceases to amuse.
And last, the rending pain of re-enactment
Of all that have done, and been; the shame
Of motives late revealed, and the awareness
Of things ill done -and done to other’s harm
Which once you.took for exercise of virtue,
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Something very much like this is the experience of ‘the elder statesman’ (Lord Claver-
ton). He has undergone ‘the rending pain of re-enactment’, and he proceeds ‘from
wrong to wrong’.

I see now
The many many mistakes I have made
My whole life through, mistake upon mistake,
The mistaken attempts to correct mistakes
By methods which proved to be equally mistaken.
(T'he Elder Statesman, p. 99)

There is no escape from this circle, because ‘from wrong to wrong the exasperated
spirit/Proceeds’, unless restored by that refining fire/Where you must move in measure,
like a dancer’. Thus the ghost gives an icy warning to the poet desirous of the ‘fruit
of action’. For old age, as Grover Smith says, brings sensory anesthesia, acrimony
against one’s fellow men, and remorse for the past and the future is only a hell, unless
one accepts the fire as purgation.® The conclusion of this section is impressive.

The day was breaking. In the disfigured street
He left me, with a kind of valediction,
And faded on the blowing of the horn.

This scene reminds us of the dawn which removed the ghost of Hamlet’s father.®® It is
possible to think that the ‘kind of valediction” which the ghost gave is that of “The Dry
Salvages'—‘not fare well/But fare forward’.

There are three conditions which often look alike, yet differ completely. They are
‘attachment’ to shelf, things and persons, ‘detachment’ from them and ‘indifference’ to
them. The poet says that ‘indifference’ resembles death, and grows between ‘the live
and the dead nettle’ of desire. ‘Nettle is ‘a plant with two common species, growing
profusely on waste land and noted for sting properties of leafhair’.® This seems to be
used here as a symbol of sterility or barrenness. Eliot thinks that ‘indefference’ is the
worst of all. But only by detachment can one perfect the moment which devides the
past from the future and avert the danger of attachment by memory to the past, and
to the future by desire.

This is the use of memory:
For liberation—not less of love but expanding
Of love beyond desire, and so liberation
From the future as well as the past.

Memory can be transfigured by perfecting its meaning in the present. The pattern in
which ‘memory is transfigured’ is in the timeless pattern. Therefore ‘the use of
memory’ lies in ‘liberation from the future as well as the past’ and ‘expanding of love
beyond desire’. In the following lines the poet comes to think of ‘sin’, the antithesis of
good and evil.

Sin is Behovely, but
All shall be well, and
All manner of thing shall be well.

Critics have pointed out that the poet has set the mysterious words of Julian of Norwich,
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whom some think the greatest of the medieval English mystics.** This ‘sin’ is presumed
to be a Christian original sin.

The evil action of the poet was ‘behovely’, that is, inevitable; but the weed
of error, so to speak, replanted in the garden of love, shall flower into
perfection. As the Redemption reconciled Adam’s sin by fulfilling its
potentiality for good, so a man or a nation can transfigure memories by
perfecting their meaning in the present.®

‘Sin is Behovely’, but by iove and redemption of God it will be brought to perfection.
It may make one’s life perfect and become its symbol, because it is the cause of
redemption of God. One cannot be redeemed without sin. In this place of Little
Gidding the poet thinks of the dead. ‘He remembers Ferrar, King Charles here and in
his death, Laud, Strafford, and even perhaps Sir John Eliot who was imprisoned before
the Civil War for contumacy of the King; he remembers other such as Crashaw, who
died abroad, and Milton, who ‘died blind and quiet’.®® Why should we celebrate those
dead men than the dying? Recause ‘these men, and those who opposed them,/And
those whom they opposed/Accept the constitution of silence/And are folded in a single
party’. And we inherit ‘a symbol’ which is perfected in death of ‘the defeated’ as well
as ‘the fortunate’—a symbol of moral action. And the poet repeats the phrasing of
Julian Norwich.

All shall be well and

All manner of thing shall be well
By the purification of the motive
In the ground of our beseeching.

Apprehending ‘the still point of the turning world’ or ‘the intersection of the timeless
with time’, all is brought to perfection in the succession of the ‘present moment’. We
go into the eternal world which transcends death and faith. Thus the third section of
‘Little Gidding’ contains perhaps the clearest of his purpose on writing Four Quartets.

The fourth section of ‘Little Gidding’ is lyric and short. “The dove’ which appeared
in the second section appears again at the beginning of this section. This dove may
also suggest the bomb-diver which air-raided London in the second section. Or it may
be the dove which brings us the ‘refining fire’ in order to redeem us.

The dove descending breaks the air
With flame of incandescent terror

Of which the tongues declare

The one discharge from sin and error.

The poet says that the hope or despair in ‘time future’ lies in the choice of ‘pyre’ which
is ‘a heap of combustible material, especially funeral pile for burning corpse’.¥” In the
next strophe the poet asks who devised the torment. It is ‘Love’.

Love is the unfamiliar Name
Behind the hands that move

The intolerable shirt of flame
Which human power cannot remove.
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This reminds us of the myth of Heracules, who, to escape the agony caused by the
Nessus Shirt which his wife Deianira had given him to insure his love, lit a funeral
pyre and ascended to Olympus from the consuming flames.® Our sufferings are not
removable by human power, as Heracules could not remove the Nessus Shirt. Because
God envelops us in His love, which ‘deviced the torment’ of our own agony. ‘Love’
always prepares our agony.

We only live, only suspire
Consumed by either fire or fire.

This fire seems to mean both the refining fire and fire of despair. It is in the choice
of them that we can find ourselves whether we ‘only live’ or ‘only suspire’.

In the last section of ‘Little Gidding’ the poet gathers the symbols of all four
Quartets, and devises a musical finale as a conclusion of the poem.

What we call the beginning is often the end
And to make an end is to make a beginning
The end is where we start from.

This is also a musical recapitulation of the preceding Quartet~ And Eliot takes ‘the
words’ into consideration as he did in the fifth section of ‘Burnt Norton’ and ‘East
Coker".

And every phrase
And sentence that is right (where every words is at home,
Taking its place to support the others,
The word neither diffident nor ostentatious,
An easy commerce of the old and the new,
The common word exact without vulgarity,
The formal word precise but not pedantic,
The complete consort dancing together)
Every phrase and every sentence is an end and a beginning,
Every poem an epitaph.

On the assumption that the last two lines can be applied to his conception of time, it
may be possible to juxtapose his conception of time and that of poem. The phrases
and sentences moving in time make ‘an end and a beginning’, ‘forming in their configu-
ration a pattern like that of time, where each moment is death and rebirth and the
totality is stillness’. And at the stillness every end is at the same time every beginn-
ing. But, in the mood of ‘East Coker’, the poet can call ‘Every poem an epitaph’. Poem,
like all human action, takes its beginning from the end—the death. Every poem will
be able to be infolded into the eternity, which transcends the dimension of time—‘time
past’, ‘time present’, and ‘time future’.  With such a consideration of time, all can be
perceived in a pattern of timeless moment.

We die with the dying:

See, they depart, and we go with them.

We are born with the dead:

See, they return, and bring us with them.

The moment of the rose and the moment of the yew-tree
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Are of equal duration.

“The rose’, which appeafed in the preceding Quartetr, suggests life. And ‘the yew-tree’
{wood of kinds of slow-growing dark—leavened evergreen tree, often planted in grave-
yvards and used merely for making bows and still in cabinet-making) suggests death.
The last two lines of this strophe mean that the moment of birth and the moment of
death coexist in every moment. The dead are alive in the present and their action
can be reborn in us. Hence the true pattern of history is not a sequence in time but
‘a familiar compound ghost’ of the spiritual values which have made a people—a pat-
tern of timeless moment’. The poet thinks that Little Gidding is the place of history
of England, ‘where past and future are gathered’.

So, while the light fails
On a winter’s afternoon, in a secluded chapel
History is now and England.

With the drawing of this Love and the voice of this Calling.

“This Love’ and ‘this Calling’ are those of Cod. They are also ‘the love in the rose
garden and the calling of ‘the bird’ in ‘Burnt Norton. With these Love and Calling,
‘We shall not cease from exploration/And the end of all our exploring/Will be to arrive
where we started/And know the place for the first time. So we go “Through the
unknown, remembered gate/When the last of earth left to discover/Is that which was
the beginning’. After a variation on the theme of ‘beginning and end’ which was
discussed in the ‘East Coker’ comes the gate leading into the rose garden and to ‘the
last of earth left to discover’ that ‘was the beginning’—‘ur first world’ in the ‘Burnt
Norton’. The river and the waterfall derives from the first and the fifth section of
‘The Dry Salvages’. And the lines that follow echo the first and the fifth section of
‘Burnt Norton’ and the second section of ‘The Dry Salvages.® ‘The source of the
longest river’ and ‘the voice of the hidden waterfall’ suggest the source of life. And
‘the. children in the apple—tree’ remind us of our ancestors in the Garden of Eden.  In
order to explore these ‘in the stillness/Between two waves of the sea’, or at the eternal
moment of the present suspended between the past and the future, the bird which led
us into the rose garden in ‘Burnt Norton’ urges us again.

Quick, now, here, now, always—
A condition of complete simplicity
(Costing not less than eveything)

After all tfhese inquiries, Eliot concludes Four Quartets with the following words:

And all shall be well and

All manner of thing shall be well

When the tongues of flame are in—folded
Into the crowned knot of fire

And the fire and the rose are one.”™

‘The crowned knot’ generally means ‘the sailor’s knot of three strands’. Grover Smith
interprets it as ‘a Trinity knot’. ‘The fire’ is supposed to be the refining fire or the
fire of redemption. The last line means that the fire of life and the divine love become
‘one—our suffering and Love are one and the same.
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Notes

It means ‘the three savages’.
Massachusetts is a district with which Eliot was familiar since his undergraduate
years at Harvard, when he was a fervent yachtman.
‘Salvages’ actually means ‘saving of a ship or its cargo from loss by wreck or
capture.
‘The river’ has been identified with the Mississippi, the river of Eliot’s childhood spent
in St. Louis. So the rhythm of the river suggests the poet’s own personal recol-
lections of his childhood environment and lasting impression. (Cf., Steffan Bergsten,
Time and Eternity, p. 220. E. Drew, 7. 8. Eliot: T'he Design of His Poetry, p. 177.
Grover Smith, 7”. S. Eliot’s Poetry and Plays, p. 277)
Cf., Helen Gardner, The Art of T. S. Eliot, p. 170.
George Williamson, A Reader’s Guide to T. S. Eliot, p. 223.
Helen Gardner, The Art of T. 8. Eliot, p. 172.
This passage is cited from Elizabeth Drew’s 7'. S. Eliot: T'he Design of His Poelry,
p. 181.
As Hugh Kenner has pointed out, Eliot has not said this before, but we can find a
similiar allusion in ‘East Coker’ V.
The citation of Krishna has come from his study of Indian Philosophy at Harvard
from 1906 to 1909.
Ci., Four Quartets: An Interpretation, (1) ‘Burnt Norton’ and ‘East Coker’, Research
Reports of the Ariake Technical College, No. 4. p. 56.
The Famaly Reunion, p. 99.
In the fable unifying the Gife the god Vishnu, incarnate as Krishna, councels the
charioteer of the Prince Arjuna before battle. He tell him that the action need not
hamper ,that it is inevitable; the only duty of a man is to perform the obligations
of his castle without interest in the profit or loss. Setting forth the way of yoga,
Krishna later enunciates the other Hindu doctrine borrowed for ‘The Dry Salvages’,
to the effect that a man at death goes to that sphere of being on which his mind
is thea intent. (Cf., Grover Smith, 7. S. Eliot’ Poetry and Plays, p. 281.)
This is an allusion to The Bhagarad—Gita.
Whatsoever state (of being) meditating upon
He leaves the body at death.
(T’he Bhagarad-Gita, translated and interpreted by Franklin
Edgerton, Cambridge, Massachusetts, Harvard University Press,
1952, p. 81)
Krishna admonished him as follows;
On action alone be thy interset,
Never on its fruits;
Let not the fruits of action be thy motive,
Nor be thy attachment to inaction. )
(T'he Bhagavad—Gita, 11, 47. Harvard University Press, p. 25)
Eliot has made a similiar allusion in The Rock.
I have said, take no thought of harvest, but only of
proper sowing. (p. 9
D. E. Jones, T'he Plays of T. S. Eliot, p. 66.
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51.
52.

53.
54.

55.
56.
57.
58.

59.

60.
61.

62.
63.
64.

65.
66.
67.
68.
69.

70.

Steffan Bergsten, 7%me and Eternity, p. 105.
Against the world the unstilled world still whirled
About the centre of the silent Word.
(A=h Wednesday, V, 11. 8-9.),
Elizabeth Drew, 7. S. Eliot: The Design of His Poetry, p. 186.
In The Bhagavad—Gita Krishna says as follows;
He is to be recognized as (in effect) forever renouncing (action)
Who neither loathes nor craves;
For he that is free from the pairs (of opposites), great-armed one
Is easily freed from bondage (otherwise caused by actions)
(The Bhagabad-Gita, V, 3. Harvard University Press, p. 53.)
Elizabeth Drew, 7. S. Eliot: The Design of His Poetry, p. 188.
Steffan Bergsten, 7ime and Eternity, pp. 233-4.
Ibid., p. 60.
In World War II Eliot belonged to the fire spotting service in London. The person-

‘al nature of the scene is appreciated when one understand it.

Steffan Bergsten explains as follows;
The metre and tone of the passage suggest Dante, who probably
forms the chief component in the ‘compound ghost’ but there are
also allusions to Virgil, Milton, Swift, Mallarme, and several others.
(T%me. and Eternity, p. 237.)
Ci., Hugh Kenner, The Invisible Poet, p. 247f. Grover Smith, 7" S. Eliot’s Poelry and
Plays, pp. 290-1.
Grover Smith, 7°. S. Eliot's Foetry and Flays, p. 291.
Not all the possible sources of Eliot’s fire symbolism are Christian. Heracleitus’ idea
of fire as the chief element or principle of life is, as Matthiessen points out, para-
phrased at the beginning of this section. He also quotes an annotation on Heraclei-
tus from the notebook of Eliot when he was a student of philosophy at Oxford:
‘By God he meant fire’. (Cf., F. O. Matthiessen, T’he Achiecvement of T. S. Eliot, p.
190.)
Hamlet, 1, v.
T'he Coneise Oxford Dictionary.
The phrasing at the beginning and the end of the strophe come in part from the
Shewings of the fourteenth-century English mystic Dame Julian Norwich: ‘Synne
is behovabil, but al shal be wel and al manner of thyin shal be wele’. (Grover
Smith, 7. 8. Eliot's Foetry and Flays, p. 293.) Cf., Elizabeth Drew, 7. 8. Eliot: The
Design of His Poetry, p. 194. Helen Gardner, The Art of T. S. Eliof, p. 181. Philip
Wheelwright, The Burning Fountain, A Study in the Language of Symbolism, Indian
University Press, 1956, pp. 358-61.
Grover Smith, 7. 8. Eliot’s Poetry and Flay~, p. 293.
Ibid., p. 293.
The Concise Oxford Dictionary.
Harushge Kozu, Greek Mythology, Iwanamishinsho, pp. 123-4.
Cf., Four Quartets: An Interpretation, (1) ‘Burnt Norton’ and ‘East Coker’, Research
Reports of the Ariake Technical College, No. 4, p. 56, pp. 59-60. Vide supra,
pp. 113-4.
As Helen Gardner has pointed out, these words remind us of the conclusion of
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Milton’s last poem, the final chorus of Samson Agonistes:

All is best, though we oft doubt,

What th’ unsearchable dispose

Of ‘highest wisdom brings about,

And ever best found in the close.

(11. 1745-8.)

On the other hand, Steffan Bergsten has pointed out that this conclusion owes a
great deal to the conclusion of Dante’s Paradico. (Cf., Time and Eternity, p. 244.)
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