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180. MiEH—fE : EHCOWTORFE (E3]) dbam
5% 1972 83/9% '

181. By i : ABEEOERHE JthAM 5%
1972 21/29

<1973>

182, BEES, NEHE : Mk I OCHMHEORE - 4
RORELEHOKRCETAME (FH) HKHE
88 1973 136/138

183. EiEERE - MM H - Wil L MR DRI #KH
85 1973 .139/144

184, #E#RE + C. L. Brownell ¥ J. F. Williams
DUBB—FRENTH»DOLKRIE FiA
98 1973 57/61

185, ZGMBEARES : £ b v — = v/ HEOHERFHF
%8 I 7HE 1973 182/191

186. BEET : A EEEFHMOPE—D0mE, £
Bk, kR plr LT B 128 1973 1/8

187, ABAHHE : AX—VIRBF BEBOBEECHE TS
HoE—F RO BRI RE TR OWT
BM 9%3%E 1973 145/153

188. HIFREEeH: : &MBER BT 5 REDCE & ORI
WT KEE 6% 1973 43/47

189. EEFEEHL : AR F v P E—AOBBEIT A%
(F#D1) #iZ2 108 1973 39/45

190, FEFEE : FAMOLHEFHERL bv—=v
i 8% 1973 9/31

<1974>

191. HEsEEl:  WKie k5 7LOME KFEE
748 1974 57/60

192, BWHE=, NEBIEL, 2T &, BE £ N
BRI b LS SR TERSEMERSELEOF 4
RE (45 HE 98 1974 29/36



193. FETCK : EEEFO Step test WIT %
R 118 1974 113/120

194, KB B AREFGF BT 2REREOER
HEZE kT 105 1974 17/26

195, BEEAEE : TAR—Y ADBARE] Wh 5HE
ey s DAR—YEROREECOWT ER
105 1974 101/116

196, FXEH : AFEI10EO HEFRERCES S
% BW 105 1974 1/7

197. HRE= : ARFEOUFRRECESSER (K
Dn3) TG, &A, Eghges), oMM
WT BB 108 1974 9/16

198. BHILR, WiF & : 2FRIEHMCET 5%
BBE B13H) —EHBFORCIFMEICOWT
AF 9% 1974 21/26

199. BHIAR : L ZR U /ERIRE S OSFMICEI -+
DOMIPE (28 —PERERCEIT 25
RAERFRME TA=27RRRKSWT AR
95 1974 66/75

200. BEREE, WEFE  BFNEE - £EOGB X
T & DOFERBE—ETH - W B LU O
® KHE 9% 1974 104/107

<1975>

201, FAEH : AHE—vV LEHE - ERO—% HH
118 1975 121/125

202, CHE T ABRFEOHEET - AX~YEETH
HERko—%Z% AW 115 1975 127/132

203. HMEGRE  EEbicBI+5—E8% f® 9%
1975 257/260

204. FHFEAE : FRFEEDHHDOEBONT—
Bh - RIGREEEZ L LT ] 95 1975
272/276

205. AL  EENA L IEETIE RO R E—
Y-G HSREIC X 2ARDOFLERDOWT BE
108 1975 125/128

206. ANEH, BERNEE, #R%EH: AHL—-ViRHE
OB HFFCDOWTOHE E1H) —IRED
ek - Wik R 108 1975 129/135

207, EHEASS, & EE: BEX - 2/ WEETEOHK
WO ke 105 1975 136/140

208. HAEET), BERLCHE, REBE, BEHEPR: R
¥ —HBOYHRNIEEROME—FRAF —~BE
DERR K 105 1975 11/26

209. AERXH, BHEE  EBEFORLMIBEOWE
—BIUEREEEMYROER 7 7 TI2oWT
ZiugEl 85 1975 87/96

I 2 # &
—EE 2K

<1966>

24, %E IF: SR OVLTO—EE R
18& 1966 23/27

<1967>

25, HFE IE: [ - M0 TRET O] Ok
FHeonwT BRI 25 1967 33/42

<1968>

26, WmEt RS TEEROMEH ERE
28 1968 132/139

<1969>

27. WTEEH : P oER oS ERET DT
BRE 3% 199 119/122

<1975>

28. EEF R BEERHEFLIHER X 105
1975 121/123

29, TEH  f#E, PEBT RERERAyR—- 7=
77 LD AEX 245 1975 9/17

30. FH—Z : iKE0BH & 165 1975
63/66

I E 7N ﬁ
— EB¥ -9
<1968>

6. BH %:sERICHT 5E6ERTR L08R
(1) #FBkil 3% 1968 37/42

<1969>

7. BE %:HERCET HERERSR L HEERE
(2) F%kL 4% 1969 47/51

8. WmHEt : AFEEXZAEHERCL > TRkDH 3
BowT ERE 35 1969 115/117

9. IR ¥:BRABKOKER KT 55
1969 53/57

<1971>

10. HEESE : FERS L7 ek FEKRWU
65 1971 7/12

11. ¥l % B okE KL 6% 1971
79/84

12, WA ¥ : SOBAX 2500%{f - 7o fEztE kT
65 1971 27/40

13. BA— : FEtsEr s 8 La v e — 2~
OER B 5% 1971 91/101
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<1972>

14, BH #F:-HARYACEESE KRl 78
1972 59/64

<1973>

15. RS M 1 REROEFNSM KR 8%
1973 1/7

<1974>

16. FH %: FERBRRC X ABEE kil
9E 1974 124/126

<1975>

17. BAF B EERFC RT3 2=0EH +0E
SERIRIRENCOWT  #azfize 125 1975

1/19

Tr 2 X% @&
— FERLEHRF - BFIERE

<1970>

25. BIRRY  BTHERDOLDDY AT A - Tu s
4 iRE 2% 1970 25/33

<1971>

2. ARRE=: BEHROT7 Vv 7V EE~DLHR T
w775 FE 5% 1971 73/83

27. A R EEEMRRCET S v a2 H
H OBHAE 12%11% 1971 705/708

<1972>

28. REHEMF  HHRABSECET 2ARRESE
BEHRLELHEREOERNESE CRE 11415
1972-7H 55/66 [MERLBHEEEES]

29, ZE{E= : OKITAC-4500 #AF 2l — &
BE 6% 1972 25/28

30. XM %, R 5L : ASSEMBLER-3200 i $sb3
D uGSE w5 A0E JIK 65
1972 99/107

& : 15 —]

<1973>

31. ARED: FILEBFHAELSEE EDAL— 2
FREMEL DR BEEER/L OV AL 5D
FORTRAN X 28fF #E 7% 1973 19/23

32, EBERE : =—~54 954 - w54 CDCVT
-32/22 EIR 108 1973 33/46

33. HMHERE=: HITAC-10 % ->T SPSD7 2V 7
Z (SPA) CEBF 4 A7 ANFa VR~ fi%
105 1973 47/55

34, EE #: OKITAC4500 A Vv —F 4 VY /Y A
FADERE (1) — A7 5 “EMPO” DIER
BE 85 1973 41/45

35. B # : OKITAC-4500 #_V—F 4 v /¥ R
FAOEE (2) — “OLIS” v AF ADER
‘e 8% 1973 47/51

36. FLE= : /)N EIF & System Program

(%#®D 1) — Basic Operating System 1o\
T Bl 7% 1973 31/43

37. BIRRYN : BFRABKECRR WHiE 35

1973 24/28

<1974>

38. EMBG=, R5ABME  ETHHEEOEE » FIHc
DUWT —— HITAC-3010 DEA L ZOFE B
105 1974 179/186

39. HH E:REIWEZ =25 A00ER K
85 1974 95/101

40. AJIl 3: BUSICOM 2017 O s —F - 7u /5
A EI 8F 1974 171/172

41, BERKE : v A7 2 L BT B3 THE] ©
BE KEE 75 1974 43/55

42, FH{E— : “FACOM mate” OFIFAG ML
128 1974 69/74

43, FREKE: BETHIEREOTE - EE 7 w7 4
$£E 9% 1974 51/61

4. BARY  BETFHEREIERAVY 7o TY AT
LDEE%—— 1. In core FORTRAN ¥l 12%&
1974 27/32

45. Bt Ih: BT EREBCOVWTO—EE
B 12% 1974 81/90

46. BEH—B: BEESETFHEBED T r 7 A
74779 BE 9L 1974 47/51

47, BEE : BERSEFIIEREOFHE - EE
(B34 : 85EFE) #E 85 1974 45/53

48. /NEER, T F, WA HITAC-8250
Y AF ADERTOWT B 108 1974
49/66

49, ZEE—  BTEEEY A7 AT 5%
EfE 8% 1974 9/21

<1975>

50. FEH £, REBT: ABEETHEREOFHE
GEREHS A5 & KTCLOG &2\ T  A®Kk
23% 1975 1/19

51. BHER : TERSHEMIERC ST 2 ERULES
HORBSE kB 105 1975 141/145



52. BIIEE, EIF—: RUEHEREELv -0
EE (E1H:EMs0E4R) KA 11%1-28
1975 9/21

53. BTHEREATRS  BFIEBEALC ST
A 118 1975 109/119

54. WhlEE [KE]: v/ 5 2 OME il
75138 1975 197/202

55. 28 ¥, dU)IERER: FEERA - F U - L ORME
EUFEHR 8% 1975 31/34

56. 22 ¥, JbJIIZEER - JAC120/] Basic One-pass
Ty 77V AT ADRE EUFEHE 8F 1975
35/41

57. WTKRS, & W, Kegfx [RE]: 1 =5
BEEFIAO—FR ¥R 7513 1975 193/196

58. TEIE fE REBTT. 5 8 FACOM-230-
25 BOS 7 vv 77 — DRI DWT AKX
245 1975 1/7

59. &4 ¥ : FORTRAN HFF{CALDONE Y A5
& (FASP) AL 10% 1975 45/58

60. ZHEE— : FORTRAN = v .21 SOHR EHE
9% 1975 17/23

61. ZBE—: FASP 7+v 757 r 75 ATD
vt SAARAIA—~FVOBIE EE 98
1975 25/32

62. RANRE, REFTF: BTFTEE A7 2HE
TH5—FE (x01) EE 105 1975 73/77

63. HFHEM, EREAT ELF v x5 A0 KR
WT B 165 1975 67/83

64. FIFER, BEEFK: ARD i=a2vE, -2
REIEFAHEEOKAEREC ST B 958
1975 155/160

G : 152 -]

—B8 ® ff K
<1973>
1. 5 B BRIEEC BT 2 RERREEF~D
HERZETOEA X 8% 1973 71/91
2. BFHE : ASL (Automatic design Subroutine
Library) OBRIC>WT (F18H) &k
10% 1973 109/115
<1974>
3. B - ASL (Automated design Subroutine
Library) QBRI OWT (£238) iR
11% 1974 103/107
4. FEAELEE, FPHFE PAGAE: XY e o £
— AW HEENO—FE—7 - L AT RE~
oA EiR 115 1974 109/112

11

T £
— BRET® (R

<1964>

36, BIE=E0: DA vAEY o — PEFIBLCAER
TEWmORE (F1#) X7 15 1964 38/43

<1968>

37. BEMEE, WmRYE, BH B AREENER
EREEEREORESMTOVWT (F1H)
$E 2% 1968 113/119

<1969>

38. RE &, %3Sk 5emx 8cm okl
KBEERROHELEE X5 65 1969
1/8

39, EHERME : AR KT AEEREFOER Wi
15 1969 13/26

40. B B EBERUIERREBORE ERE
3% 1969 107/113

<1970>

41. BBAL AR BT 545~ & € VERTHIC
DWT fize 7% 1970 38/45

<1972>

42, BEMEEEYE - MORFERER BT 3 ER L EIEREK
SWT (3% &R 95 1972 5/12

<1973>

43, feREE—, BAZED : RIFL VBB ARESE
oM OWT JtAMl 68 1973 47/49

4. SFRE—~, Bl %, SEFRS: EEEERAA
WEEOREE AWK 19% 1973 1/14

45, dRFIR : I OREE B L CTRIEREL DS,
WREMES &, 7% 1973 49/69

46. dLRFISR - MO BT 2 ERERE
8% 1973 191/207

47. Hllk—, REEHE - FRILEBE K ITRRCS
W Aogkil 8% 1973 7/14

48. BFE & ZHER, THhFE, E£aRIE#: ),
B ACV DRfEW%E £ 15 1973 9/18

<1974>

49, MERHR  BALERSEEMIFRCREI A
SEWEARROKIECOWT A 108 1974
97/108

50. SRIRIEE - EEFEOFE & R & OBER
gefttfft 115 1974 51/53

51. KEFAt [SH1]: £ R8N X % PID H#H
BORBIOWTOREER vt 6518
1974 236/242
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52, THMW{ET : 0. 1m x0. 1@ w1 BUR O 2HE

LS E1H) H 135 1974 85/91
[(FHEREEMAOr 7 » b & —& —EEH]

<1975>

53. FHESEIS : EBTE O TSRO KRBT S\
T BE &5 1% 1975 13/23

54, L R FEIENEFLHER XK 105

® 1915 121/123

55. % A : CAL T X ZEEE O EBGEE KR

® 102 1975 125/132

56. FEH £, FEBT  BERERAyR— e

B yoaomR AZK 248 1975 917

57. REW(E : £BEMBOREITCETT 2 HE O FERT
% FR OTE 1975 1/4

I #
— BRI¥ R

<1964>

18. HFEEER, FEHE—  RIFL7200 v » MER
By EtatE R R 18 1964 1/6

19, FEEER R TEESEMIYRESERE
BREORICOWT HHE 15 1964 115/121

20. EHIREE, &1 BEEk, RuER, JIBTZ, ER
et FIWIEEX - AFEBHE AL 75 v b
FI 15 1964 55/64

21. 8 B, RYER: 7073 v bRKITHE
HEROMEERBE FH 15 194 65/71

<1965>

22. B B EX - BECRT sEBHEE TS
Fvro—f] HEIE 9%1% 1965 42/49

23. # BEE, BTz, REEL  FRIEELX-
BEHHHEETALSF v E28) T
2% 1965 33/38

<1966>

24, +FBA : EHROEPIE T -EAR—EKT
FRCHITH FR 45 1966 1/4

<1967>

5. ERAGHE: (bv—=v7DkdD) 774
7Y Iav—2—0OW%E BEU 1%5% 1967
351/358

26. MR : AG TERSEMIERBIBBERE
DEEGHZOWT kG 45 1967 70/80

27. BRI, BERE ARk 2REXERC
DWT B 28 1966 7/10

28. BRI, PERTT, BHERE BEXERCX
HGEGES L BEET ORI OWT &R
3& 1967 1/10

<1968>

2. & —E, MEER, KEHE: BERI¥RER
FOFHEHZOWT E1H) BHR 4%
1968 8/17

30. iR J7, NEER, BRI BERITEERE
BioownwT ER 45 1968 18/38

31. TH B :#AERT 2BEIHEHRTOH[
ESEMEONERE KBRFZ 2% 1968
31/41

<1969>

32, BRHBR  BEEHEEr LAROEREBEERE
AL 18 1969 25/30

33. &% —EB, DEER, KfEHE: BRI ITERER
FoFBEHETOWT B2 B 5F
1969 32/40

34, RTEEAER  RIEL - BT ETB O ®miF
deA 25 1969 1/14

<1970>

35. BRE—, FE B, WREH: FREBTHE
FEEOEEESITICOVLT FHE 78 1970
107/116

<1971>

36. NEEE: ERRERELCHIRE KK 65
1971 153/156

37. HEKE : REEMEIC BT 5 Signal Flow
Graph OB DOWT EHE 85 1971
65/69

<1972>

38. FEKE: BRI KT AEESTHR YL TOIGH
etk 95 1972 49/61

39. EEERIE : B LCORBRERORY RIC

o\ FKE 7E 1972 50/51

<1973>

40. FiHEFER, NEGAH : EEHE=TAL 77V PSS
FAREMEROBEECE LB BRI 8%
1973 37/48

41, BrER, BRER  FRER I 2BEER (%
{8) BT REAER 15 1974 29/40

42. BEGLE, RIETHE: BEER (26) ®E0#%
BHEORE L TOHRCONWT BAEK 15
1974 41/71

<1975>

43. EEFC (BF] : BEOERREDOWTH—D
nE:2 TR TE1E 1975 166/167



4. REEAR, EEFE : <41 7 nBEXRCL S
ERABEREBOZARLOWT IKE 105
1975 123/130

45, REFZEL : HKEFH P.C.M. BEVYA7 s #H
8% 1975 31/38

T F
— BRIEZE®R

<1972>

7. BEEE FEM]: BREEEEFTOL Y Hro
WTO—ZBR—LSBOENHE BEEE 5%
1972 157/164

8. £ # [MUB]: BEEARETRE LSBT
DWLT BEHEE 5% 1972 165/171

<1974>

9. HMEME (] BERTESSEMIEHROKT
BE (FEMRE) BEEE T 1974 61/66

10. KFELH : BRBEEEARAD7 Tr—FL ZD
HE aIa=kr—vavRlNirgEnrb
MHMER 2% 1974 63/75

11, BARKE  H#EFE L BRI EEFTH—aE5H
HRBTHBEELER~DES (£02) ik
EBR 4% 1974 13/24

E o
— X & I 2

<1967>

5. /NR B KEEREEORGCHETI-EER
x5 45 1967 81/87

<1970>

6. Ui {F: W HOTRRICoOWT MEHZ
85 1970 15/18

7. EUES, B B:z2vea—32BARLRE

BREBEFOHRLICOWT B (BRPE-

T&) 68 1973 89/97

I =2
—g £ 2

<1975>
1. BHE—S, B & ARFEEEMNOREE
ZonwT H 165 1975 115/119

13

HE&EMNA

<1969>

17. FHRFIR : REREL HATEC X 2 B+ 5%
IR o—F¥: ERE 38 1969 127/129

<1971>

18. &H I : BHEBESIECRT 2EAFE I
—HERRE L EEERLEEoNE all
6% 1971 77/85

<1972>

19. (AAES) : BAUTEER A AR BSEfsh
BEMEESH =G (8 425 26H)

(REMEEETS - £E]

<1973>

20. (BEEE) : BAREEBRSHMYR AKX
X) BEWRELTE (FBF4848 B6-7H)

[(REEBFLR - AREHELEFTF

21. (FEED) : BA4BFEET A AR EEE ¥R

HBEWIEELHESG (FEM4848 A24 - 25H)
[(REEHF TR - HEEEEFH

<1974>

22, RREETE (FFEREKE) « (RERESE) Efipie
BEOEREL L TORERDOL ) FIIOWTOHE
FiAME (BR4BEERIEME BE4B HEES:
830505) 1974 -48 (HEEEA)

23, BEASSERL: vy FY BT 2A*REBHE Yy~ €A
DESMTOWT #BE 75 1974 79/86

<1975>

24. B f#E—, HKER, PILUE—, W E:&F
REMOFIARNCEET 5HE®mE (1) &EE
11%1-2% 1975 49/86

25, PRER: (FEHRESE) BEWBEEFo—E#
LLTOREHEDSL ) L oW TOME (FBFI49%E
ERENTRANSE BEWEA BREES:
931109) (HEEE) 1975

ZERSBZMA
—®" B %

<1965>

6. KF#%H—: RIERT M FiRERICOWT BE
2% 1965 43/45

<1969>

7. RE B:3PBmmATA FRERHV Y XROR
ieowtT RE 3% 199 29/33
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<1971>

8. BRE 4+ [kE]: REREHBHOWT

" ik 38 1971 99/102

<1972>

9. MEHE : ABCEREARKERCSWT &a
78 1972 179/181

<1973>

10. BRIFE, RBELEM : &% 7 — 78T 258k
KOPECoOWT IREEK 3% 1973 93/102

<1975>

11. F)NEE, REMD : BHECRT 5 HHEEEH O
HEE—BR BRA~ORE RIL 108 1975
105/118

HEERSBMNA
— EREELXF L (CAL CMI)

<E>

® #W %: CAl ok -B7E- KK HFHR
11508 1973 -38 76/79

@ RRELL: LEOLAEFLFR—ETREL
BERT AL JCERH 11745 1975-3F  2/9

<1972>
5. FEH= LR]: BEMEFD CAIS ORRKC
OWT BEHE. 58 1972 65/72
<1973>
6. HUFE=, B F:z2vea—sBALIBE
MREELHEOHRILLOWT BH (BRBIE.
I#) 68 1973 89/97 [+AT]
7. hEER: 24 754 2EWKCH T CAL O
16l onT B3R 58 1973 73/76
<1974>
8. BA B, BBUMER : BStHRATCSI S 7w
77 A%B FB 95 1974 153/158
9. JIBEIE : BBENCsT 37 e /5 a¥EOHE
ADWT EE 98 1974 6/9
10. LHHEAl, =FRE [F3] : CAI SEOXRYD
Hip CAI v 27 » BA4AFEESFESLERS
(1974-3)
11. [UsRJE®F [k&J: FORTRAN o CAI il
6513 1974 260/263
12. %M B: CAI ki 2EEMOLREE FR
108 1975 125/132
13. EMBEKE, FEEE: S X=TF 1 AT v L 2%
AEDOWT KR 105 1975 157/162

<1975>
. BERY : EHFBEREOERAY A7 ARTLH
B OB 7% 1975 161/164

<1963>

19, BHER—: BEEMIHREERRORS L 35
ZonWT AL (fFWz) 1% 1963 67/76

<1964>

20. MHZES : BAS L HEER L OBREoWT
—ABOHELRBEHCTHIDE BE 15
1964 55/96

<1971>

21. HhslE : TEEB ST 28ERERR Lo
=0E®E LR O TH 1971 93/9%

<1973>

22, MIAREK : KRB oS O>WT FHE TH
1973 55/57

23. AN % : TOXREE] oW TOERME
#2115 1973 9/13

24, JeNFk : HHOBRKRCETAERRE TR

8% 1973 191/207

<1974>

25. gk BA: ZEAOFE &Ax Z0l) BB
98 1974 49/56 ’

26. $RREEL : BEHEF ORECOWT—ARBREH
OEHFELT HE AILLI0RFE KT 1974
7/13

27. BER2H  ARC BT B A VF 2T 2 LEERD
$B—oDMEE—THEEOT T Wik
AT 10AETT &M 1974 19/19

28. MEXBETEESEMZR  FAROH VF =27 4
KIOERECE T AE 1974

29. I TH—: YARFARDWTO—EE HE
RITI0EET &FIM 1974 21/29

30, KIEETE : HFHYVF27 218D LSWHEED
EF—KHESOHE WE AVIOAFES
IR 1974 35/40

<1975>

31, ¥ SZE: BEOREOENRE S 9%
1975 261/267

32. HE B ARIVEOEETREORE
98 1975 77/90

Bl



——FH A= TERAV MEE

1. EREENESR : TABRREHRES 1974- 88
(BZ 74p.)

2. ANEfM - BEEBELTF 7/ 0aP—T2AAV}
(TA)Y R 105 1975 91/99

3. HUSTE : BifRcsT2#ME ] 9%
1975 63/76

% BF R B

— A =

<1972>

46. BAX %, GRESH  AREBRCELTO—E&
BlzowT ER 8% 1972 82/90

47. ®—f2¥ : OKITAC-4300 iz X 5 FORTRAN
FHOCIAYRBRAE "= 75 4 kF 8F
1972 43/46

<1974>

48. IWTELE : ARC s\ CERTES, JEERTIERA S
—HEOWT FE 10515 1974 59/60

49. FHEZRSE : HEIRE O A—UNr R 0 HHBE
‘aE 9% 1974 79/87

50. SEE BL: FAEOFHE RAx t02) B
105 1974 91/96

<1975>

51. BR=%  REATCHTAIE F1H B
BE 9% 1975 85/96 [L: LT, ANEEE
BT FIZ DT

52. BEEEE: ARG, NBEZORE L A¥FROF
ERBEOBIR— 1 W - BRI X A0 B
WBE 9% 1975 103/109

53. # FoEl BREOREROBYRAE ®W 95

1975 261/267

54, MR fk c AFRIEEREOFMICOWT ER
108 1975 1/2

55. (R4 M IEXEMHEERRC X B FERS O BMRE
¥ 20% 1975 5/10

56. FFEEEA : EEREHRLS 2 T 5 ERBEMY
DOFETYNT5 & & OHBIRECSWT, BX
U D A¥BEZBRADIGFC ST #H 105
1975 108/116

57. BRIIBE : A%RRERHEEBCOVWTOFE
&= & 9% 1975 67/72

15
—HFEANDAVE 2~ 5 ~FIA

<1972>
5. fi—fti : OKITAC-4300 i© X 5 FORTRAN
FRHWICAERBAE S v 75 4 KF 8F
1972 43/46
6. HO¥EHE: » V%25 aEEK~D PERT L =2v
Ca—2~FACKETAINE (x0l1) BE 135
1972 71/75

<1973>

7. EMG=, 250A B MAGIBERAE S A7 4D
BEr AEE "4 8% 1973 125/132

8. E/NBE : v iav—vavic) aBEEOE
BEeonwT (1% i 75 1973 93/

<1974>

9. IMNEEYE, LHERE - BTEHEBIC X 5Bt
WP 25 ATOWTORE BIR 115 1974
7/12

10. RENMEBES : ~ I 2 v — v 3 ViIT X AREEOfE
RiC2onWT (28 EE 8% 1974 79/102

11. BAIEE - BEERAEC X 5 AREBRELD
R EHE 8% 1974 103/117

12. #BIEM, HEAE, Rz : t=2vKkX5
PBERREWERDO 7 A = U X ACDOWT  EBE
98 1974 69/76

<1975>

13, FEER, HHEAE, LRz 1== vtk 3
BEmigoficovT EE 108 1975
52/59

14. ERNEE  BEEC X 5 EHRRRSGEE
EfE 9% 1975 61/66

<pp.10-11: =2 v &, —2 —B>

65. TEH= (UA]: BEEOGH & 2T
WC EWPHE 5% 1972 149/155

66. &M i [EERH]: NEAC 3200-30 v 2 5 A%
% JOB BALBHHED 7w 75 AT T
LEHE 6% 1973 177/181

67. BE¥Efes, EHEMF: 22 LA SEMNEK
A7 e 75 o APEC 15 142 1974 73/84
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P
—_— &

<1966>
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A Survey of Methods of Physical Examinations.

It interests me very much that methods of physical examinations have been

improved recently.

And I will put them in chronological order and make this available for

educational experience.
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The Abilities of the Students and One Point of View on the Education

It is able to prove with various examinations that the students have considerable

abilities.

Apart from the abilities, however, the students have difficult phases.
If the teachers have the lacks of understanding of these phases, the education

will go wrong.
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A Study of Thermal Degradation of Polyurethanes ([V)
Thermal Degradation of Linear Polyurethanes (Part 2)

The present article gives the results of the effect of the substituent on the

thermal degradation of polyurethanes.
easier to occur in MDI system than in NDI.

It is made clear that decarboxylation is

Judging from the effect of the substituent on diol side, it can be said that the
quantity of evolution of olefin and CO, shows the following order.
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Preparation of Amphoteric Ion Exchange Resins

Abstract

The beads of poly (vinyl alcohol) were synthesized by the hydrolysis of poly
(vinyl acetate) with a special method. The following investigation was undertaken

to prepare the amphoteic ion exchange resins.

By the phosphorylation of bromoaceta-

lized poly (vinyl alcohol) with phosphorus oxychloride, and then by the amination
of these products with methylamine, ethylenediamine and other polyethylenepolya-
mine, favorable amphoteric ion exchange resins having cation exchange capacities
of 1.5~2. 6 meq./g and anion exchange capacities of 1.0~4. 4 meq./g could be prepared.
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b5

2.5 WHEAFUOTBBIEOIBRAERER

B S EBILNERDOFEL I Uizt o TRD 7,
2.6 AFUXHIEOMEREANEE
FIEEREEE L, TERE CTERBMMEL 724,



46
A v AREFE L 1o

3 FERERLEE

PVA ¥ FH=F LT R AT X —ALTTrAT &
2= {tL, FFEAYv—27 v rR L ABEKRTY

-CH;(l:H-]
OH |n

J BrCH,CHOCH,),
++=CHz CH-CHy CH-CH;CH-CH; CH-

VBE=ATMELTY vEBELYEAR, SF 7w aK o, _O OH OH
7 IvTT I MELTT § VEREATHHELL CH-CHzBr
b, TS F vTEBIE AR L. BURIIRARD X
J Pock,
S B DEEL BN,

T8 AT 2 &~ MU RIGRERY—F (50C) =L ~=CH; CH-CH; CH-CHz CH-CHz CH-- OH
T, R EL A 22X Tl ot ELIRFR 0\ /0 OH O-IPI\OH
FI5ET r AT & &~ LB RIGR R 34208 © CH-CHzBr 0
44%, TORSTCA7.9%D & DIVED N, TR AT % J RNH,

o T e s el BVA R 5 g 2 v ++=CH; CH-CH; CH-CH; CH-CH; CH--
— T A 5 7 — 2B CH 3 L, KRS, & 6O O oO-pzoH
B E A REL %, BEREL, TRAC L N2 1~ OH
; CH-CH;yNH 0
h 7 ARERL TR, R
DT AT & -1t PVAIT Y VEEREATAE
®1 TraT7xx—n{k PVA 0V vEE=AF 1L
2kt (0.5g ko)
Ak = R 7 b & #H
# % , oh% POCL  CHCL B E B M 2Lz
(mol %) (ml) (ml) (T) (hr) (meq/g)
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PVA R MY 2547 s vIKBWTT 3 2{ELBE
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BEBIWNIL B ERACSH D, FIHFCHY) =5V
YRV T IVEBWTT § VIBERENTA I LIC L
D7 = v TRERIRELRY, AFAVCHREE



47

K2 WAV THEBROBELZBELHE
2K B 0.5g, 7 I vIKEE 10ml

N *t 7 3 7 & & # £ K W
£ B Feave WFAY HFAY 73V T7iv B E M- aFty T=4v
& 5 FovLE TRER T R Ei R B E (T (hr) AR THREER

(mol %) (mea/m) © E (vol %) (meq/g) (meq/g)
1 47.9 2.57 H EDA 30 100 5 2.59 2.23
2 ” ” Na ” ” ” ” 2.62 2.14
3 44.0 2.47 Na: 7 20 ” ” 2.42 1.32
4 ” ” ” ” 30 ” ” 2.44 2:32
5 ” ” ” ” 40 ” ” 2.41 2.61
6 ” ” Vs ” 60 ” ” 2.30 2.94
7 47.9 2.76 7 ” 30 ” ” 2.56 1.70
8 44.0 2.36 ” 7 7 ” 10 2.03 2.57
9 ” ” ” 7 7 ” 5 1.98 2.27
10 ” ” ” ” ” ” 2 1.98 2.19
11 ” ” ” ” ” 80 10 2.03 2.45
12 ”» ” ” ” ” ” 5 2.04 2.00
13 47.9 2.62 Na MMA 20 100 5 2531 0.96
14 ” ” H ” 30 o ” 2423 1.26
15 ” ”» Na ” Vs ” ” 2.30 1.27
16 » » ” ” 40 ” ” 2.43 1411
17 44.0 2.47 ” ” 30 ” 7 2.53 1.20
18 ” ” ” ” 40 ” ” 2.50 1.16
19 ” ” 7 DTA 20 ” 7 2.20 2.70
20 ” ” ” ” 30 ” ” 2.10 3.34
21 ” 7 7 7 40 ” ” 2.20 3.57
22 ” ” ” TTA 20 ” ” 2.00 2.87
23 Ve v ” 7 30 ” ” 1.97 3.60
24 ” ” ” ” 40 ” ” 1.94 4.05
25 ” 2.36 7 TPA 20 ” ” 1.76 3.48
26 ” ” ” ” 30 ” ” 1.58 4.06
27 ” a 7 ” 40 ” ” 1.53 4.43
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11 |1 N-HC1 2.03 2.02 2.45 2.42
10 { 0.1 N-HC1 1.98 2.04 2.19 2:022
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9 10.IN-NaOH | 1.98 2.00 2.27 2.34
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Gel Chromatography of Inorganic Compounds on
Sephadex G-15 Columns (Part 2)

This paper describes the gel chromatographic behavior of cobalt (I[)-ammine
complex salts and aluminium on Sephadex G-15 columns.

Solution of potassium chloride was as an eluent.

It was found that elution of cobalt(I[)-ammine complex salts and aluminium
was ascribed to the molecular sieving effect.

Naotaka Tsuji  Nobuhalu Otsuka Keiki Yamada
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Frrza< 237 5 —ZOWTHE LN, Sk
Sephadex G-15 7 5 aZF\T < DD a0 b

() 7viviEr7ri=o o5 re< v/
77 4 ~OWTHET S,

AEB iz 0 (D) 7v s viligr 743 =
v 2% Sephadex G-15 # 5 s VW THETH L %
“SOHVHR, NERTFTELDNE I TR L1,

0. 1M (LD V 7 AKEK CHEBEL R, chb
DO KAEZZEAENIKKAKITH BT & asbho
<o

1 RERUVERE

1-1 =

20 () 7V vEERKDSEY A KP
LTAWTz, [Co(Ni3)e] Clz (Bt NO1 & 33),
[Co(NHz)sC1] Cl,(NO2), [Co(NHs)s NO.J Cl,(NO
3), +3v=x [Co(NHz), (NOy),] CI(NO4), [Co
(NHj)3 (NO2)s] (NO5), CoCly - 6H,0 (NO6) (FI¥
MEH, &R, Al (NOz)s- 9H,0 (FuiusEsy,
Bf), Sephadex G-15 (KIEE40~120x, Pharmacia

* CHBRTIHEEHSHEFTERIEE £ 105 (1974 43p
Sephadex G-15 # 3 Al X BEBULEY D ¥ 1
sm= b5 7 4 ~BEIRE TS,

A TEESEF IR TSR

#k B L g8E4E BHE BERKK

#EE O OF L F8EAE HAE BEAMKK

Fine Chemicals i), Blue Dextran (BD) (4F&
2,000,000, Pharmacia Fine Chemicals &), fiio
REIVCTR S ERSE AT, TKIEA + vasllkE
P2 ARl

1-2 %% B

EPI-GZY H 37 BT Frst 56K, CM-6A 5

TR, HM-9A 3% pH #—%, 07HAZE
FRIEASHHESS, TOYOSF-75 7 avavrx
—~, TOYO DCT-1000XA ¥Yry 7h v v % —, Fk
EX-1000% 5 & (15m/mx1000m/m), EEA 2w
— 2 RBIRE, M EOEEY A .

2 X B F &

#F s~ Sephadex DOFIMBOERIETEIFRL R
LT e 2700 1 5 ABOBEHEOKRBIIEY
e RE L CRFREE TR » 1o BEFERXD

FEIRDGEHETIT L 27,

WERE A) PERES v 7OBWE (mA)
Co 2407 15
Al 3092 15

AN LT eF VBRIV — AT T EFL Y
PR3 4/min ERWME 134/min 74 I =7 AXT &
FUVv—HRLERIV—~ATTeFr g4y
min FE{LEFENE 6 4/min THE L. BDOH
Ti2630mp THAEL 7

R v= b 574 — (PC) BHEE=K
NO5SIA (2 x40cm), M REIHE (6 x43cm) %
AWTEAERTHR -1,

HEBrse<t2r737 4~ (TLC) 12V ~2 4 L B-
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SEXHMAEE LTHTAR (20X20cm) BEH L,

AR (10x21x20cm) Z AW TEFERTA L -
fco PC & TLC oBR&ILEN NO1, NO2Z2, NO5,
NOGIZIE 7 vE=T7TKENILTO1%BAr_T VEE
T2~ VERYTEZE L CBECET v = 7KED
LT >BDOARy PEEL, NO3, NO4iX1%
T = ANy FT 2 - VR EYBHEL TR
REOEDARy + 2B,

3 BR & ER

3-1 ERYOER
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& DIHDIER 2R Lo
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A (IR) ORINEEEZEMED? LB Lcb 0%
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B, 465cm1 25 605cm- DRI E S F 5 v R
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BTk D TR, Kd=1 D& &0 75 B 1170
EPE 142ml (75 7> 2 V5 86) LHEEIND,

Table 1 I R Spectra
NO 1 NO 2 NO 3 NO 4 NO 5
* 3 Xk Xk X Xk ok K EE X X3

Found | Cited | Found | Cited | Found | Cited | Found | Cited | Found | Cited | Found | Cited
830 830 490 493 594 594 819 819 465 467 1251 1251
1325 1319 846 822 822 828 828 483 489 1290 1290
1610 1610 1312 845 842 1250 1251 515 517 1320 1320
3080 3080 1580 1309 1309 1319 1319 582 578 1328 1328
3205 3205 3200 1340 1361 1365 1361 605 605 1355 1360
3260 3260 1400 1426 1400 1407 803 803 1382 1388
1585 1584 1420 1423 820 819 1419 1419

3280 3280 1610 1615 830 829 1620 1625

* Reference 3) 103p 4) 40~42p ¥*4) 44p **¥3) 105p 106p 4) 40p 73p *+¥#*3) 104p 4) T3p F¥kxk cm™1

4) 73p §5) 1260p
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Fig. 1 Paper Chromatography
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Fig. 2 Thinlayer Chromatography
Developer; Methanol : Acetone
: Acetic acid=6.5:2.5: 1
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Fig. 3 Thinlayer Chromatography
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: Conc. ammonia water=7 :2.5: 1
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Fig. 4 Elution Curve of Co(I[)-EDTA and
CoCly, Eluent; 0.1M KCI, Column bed;
1.5%92cm 1Fraction=1. 66ml
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Fig. 5 Elution Curve of Sample NO1,
Eluent; 0.1 M KCl, Column bed;
1.5%x92cm 1Fraction=1.66ml
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Fig. 6 Elution Curve of Sample NO2,
Eluent; 0.1 M KCi, Column bed;
1.5x92cm 1 Fraction=1. 66ml
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Fig. 7 Elution Curve of Sample NO3,
Eluent; 0.1 M KCl, Column bed;
1.5%x92cm 1Fraction=1.66ml
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Fig. 8 Elution Curve of Sample NO4,
Eluent; 0.1 M KCI, Column bed;
1.5%92cm 1Fraction=1.66ml
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Fig. 9 Elution Curve of Sample NOS5,
Eluent; 0.1 M KCI, Column bed;
1.5x92cm 1Fraction=1, 66ml
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Fig.10 Elution Curve of Al, Eluent; 0.1 M
KCl (@ pH 4.21 O pH 5.54), Column
bed; 1.5x92cm 1 Fraction=1. 66ml
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LTK %, (Fig. 4)
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R A UNENL B, (Fig. 5)
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NBHDVHRIT L BEH Th B, NO2iX PC &
TLC L TX1 ARy P23BE bR, (Fig.2, 3, 4)
R ORGB E T RTHE T AL T Bk
Miob b, (Fig. 6)

B NOS PR EH L T HRBEEEEL = o\~ F
N353V HRCE BZEHTH S, (Fig. 7)

BB NO4 135 ES » 29 B ZBBEE L .

EI%I

£

ERICERLCEES 5V IRIC X BT Th 2
B2l 5 T- b BTN — 7 238 b5,
COBBREDE -7 13 DVHBECI BNMBOE~ 2
HERECL DEEBbb. T L TREAELELTHS
ZLERLTWA, (Fig. 8) TLC Tk A&/ —n4 -
T by BEEE (7 :2.5: 1) REACRAVE
B NOLK 20D K BHEL I AAEy bREXI,
(Fig. 3)

BBl NOS I1FAsEHR & 8 HIABEH L 1o WT°
b BB HHREY 2 T B, PCTIXL ARy
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DDARy FIESRT, (Fig. 2,3, 4) NO5 iR
BOREEL LW TEBIERHFTHLENS D,
(Fig. 9)

T 3=y ORI D WHRICL BBEHTHS
T hbnb, BOY—~ 7 ORPUIRBT L I =Y 4
D 0. IM KEHRZ 0. IM (b Vv A THEEEL 2D D
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Mg A V¥ 2 & flTc, oY — 2135575 7 5
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Do TN =T ADRFHRHEICE ZHHNIEREM X
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WIS, T3 =9 A DOWLTIL I HICHKRE
HEL 5, (Fig.10)

PDEs@ED=nt () 7v 3 vEHEWE 7L
1=y aERE LTO0. IMELD Vv AKBREE
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On the Damage Caused by the 1975 Ohita-Ken-Chubu
Earthquake and Its Lessons

A violent earthquake struck the central area of Ohita Ken (Prefecture) in Kyushu,
Japan, on April 21, 1975. The earthquake of magnitude 6.4 is not an extremely great
one here in Japan. But the center of the shock was beneath the ares, and a few
reinforced concrete buildings with a number of houses located in the area suffered
destructive damages by the earthquake. However, a thorough survey of these damages
has shown that many buildings and houses were either slightly damaged or totally
non-damaged. It was only a few that collapsed; moreover no one was killed in the
earthquake, which was quite fortunate.

The Odano Ike Toll Gate and the Kuju Lakeside Hotel, both of which had been
designed to resist an earthquake, collapsed wholly or in part. Those structures are
reported to have been designed according to the AIJ Structural Standards and have
had no gross defects in the construction. Consequently it must be concluded that the
ground-shock was much more severe than had expected. In this paper we present
some details about the extents and implications of the structural damage, in addition
to some lessons drawn from them.

Keywords: beams; columns; crack; damage; earthquake; failures; reinforced
concrete; shear walls; structural design.

Kanji Matsushima and Minori Tamano
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Between Experience and [£Ex | (keiken)
— Some Problems at the Japan Seminar on E*—

The Japan Seminar on the E3 Program took place in September, 1974, under the
sponsorship of the Ariake College of Technology.
There it became evident that the E3 Program faculty regard experiences in

education quite differently from us.

This is to try to find out what and where the difference is.
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Experience 1. (archaic or obs.) Trial, test.
2. Process of acquiring knowledge of, familiarity
with, insight into, expertness and skill in, some
subject, mode of life, form of occupation &c., by
actually living through certain events, or under
certain conditions, or by actually doing, or ob-
serving, certain things.

3. Knowledge, and familiarity, insight, skill,
practice acquired by actually living in a certain
way, dealing with certain facts, circumstances
&c., by personal observation, by doing certain
things, and engaging in certain pursuits.

4. The sum total of what has been observed,
perceived, thought, felt, by the individual or by
the race.

5. Something experienced; some event actually
witnessed or lived through; an adventure; prac-

Yasuo Matsuo

tical phase of mental or emotional activity.
-The Universal English Dictionary
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A%&ﬁ%%a%kﬁA?é LWERERDTH B,
WAGRIEEENDHEL, TLLOaMNERCER
LCOESEEES T, RECHETDCESNEERER
CBATALY, ThOLOBEMIRAELL vaXL
BHEIR DIV T —F — X DFER
[Z7 v HHEEBEREIPLFAT VWS, Ta—4OHE
e« EERD NERVER] LB TH S,
Wi, BMEELL FERRLTONR, 2 hH
BoOT L OBRE A TR &V ROEFHRTIL, 4
7R BEE, 2% b BFHIERE, WPHROFIE, vl
HT2BTHEMEZOLOCHEKY DI L2 2%
BT sd b IWHETHS ™ L ABL T
bo ERIHELEEL T—REEYEMETHOL
B, (238 L MDD iEE, R FHXE T
TP BBE, HA B CRIER RT3 THEthcis s
SHEEN LY REITDE L PHERINTNT. £
DX 5 BEORCANERESTEREE 5 L LT
Bo TIXFEEDO G OREICESE 5 LTA5EHTSH
D, EnEEETELDOL, [RBEY SN THEDOR
FETHDHLOILBEbND, ZZTHEREVIDIL, B
Mg Sohicd s eERRO b DHAIEL S &,
#HFHSOMOBELUMERRTAL VS22 ThY, %
DR, BHFOHE NCEHEL L ORWED0THS ]
BN T B [CORR, BIORALY - H
HEECZE, ¥FEOBRMTEHD, Lk zomEiL,
HEDOHOCHD 7 v A—T b bt bk
DEVELO—HMETHIILLEER D - T 5™
ERAFEEEERL LT, EBNEE LOVMNEXS:
BIFT05BR, HFBTHELDWTUL, b2AEDELD
fEiED, AARADOEERZXVEBANEGCHS L\
5z k%, RETIERVHLEDLEDIZ Y ERATE
X TTCOBDEESITHEAI Do bolkd, T—
F =3, BEBRNEEEELSMICEHL, B Al
IO LT HRTIIESRELIANHD LR,
HhgE btk > FEHREE R R RYE L ih
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TWwb, TOERIL, (ZToR]) L&BLLELS
%)

WOFERTREFE Y, EECHRC oM TR 5 B,
RIEMREE D L 5 I, £FCERS LICHETRL,
HROBETHY, THRIZOWTERDO X - F Lk
BEREETERRT 5,

@FE 2 bRICEREFRnhIC, XHILERER
FHELH LD LT, BEBRORSE 7= T5 B,
fRIRDTFI D HIToInics, HERNEROILRS
S&HMNBHD, BRI - T, ZO\RBILFAIED
Dz qNB,

()= - EHEOSWINBEEIC X - TREIR BREET
5 BBt

WRFL L TOWFEC X - THAK— Shicikimz i
T,

LIL o TN D, P DOBAFRA LT, RAD LR
FEOEFECIVERRIRD L Thb, BEN
BROBETHD L\ 5 H T, BREHiEmRE
BLiaW\chsd ez ks,

BRIC, 7~ —DF a1 BN TE I\,
TN —F —~OEMRIFHFCONTO R, [EE-
R - 58] (On Knowing, 1964) IRGE XT3
[~ DBIKB LD (After Dewey, what ?)
CELEISHER T3, £OHRTHIL, Fa—q10
TRDOBERSR] (My Pedagogic Creed, 1897) % Bi&
WIZH L, BERSHITOAEDOTENS, HEirE
LEdib, Fa—A4 0 [ELEI—¥REH, 777/~
74 Aa, AF LS AR ERET 5 L\ 5 TS
T, KRB FLLOEFEIBEING, &
W5 BB RGeS e 2 85 < LT
5o

[72—1 OFEFEL, Fit, 1800FCDRELEH
[B7 s SEHBBE DR H, L RFRANTF L DEMT
ALDOHEE e >l b5 Ak QT R\ T,
EhNcbDThHD, MHHEERRCHLIFERD
EESEZEHALICOL, 205 by, B RED
B REECOT B L DTE o, BUREOHH
DELWEREHRCK L, BV 208 bt T
1D ThDH, BHHDL 5 LFONTHET, Fa—
A DHEUNXEKRTe S D2 o7z L LELBENE
BriebDicr 28h %, Bfthbhbhuiznk 7k
FTEBERERLLT, HEOMEELELEXS>L L
T B DT, ™

ZOXS5ELT, KETIE, ERDOF2—~14D [
FR ARl & LTO%RA, 1960 RO EB
ECTFEMIBREBRCABMPLL D ThH
60

VI

LT AHT, 1960FRDOHEREICET 5 & DO TFRF
CHLRFOERNL, F (1975) ZABFHKREST
DI72)#EEOHE] Thd, zoEYIX, TR
TEROT 2V 2D [HEFERE] »FHOHN EED
DEHRE BT TELT, BHNLRBCHKb > T 5
LW RFE, vl VIESET A Y AT
BB RFLIL D D05 B, (FH) BE RS
DERY BRERE] ©X > ThLigEIhwvE
20D, BLAEMIXLTUAENLTHS B &
FThbd, bok b XECHETE AEME 8%
DE, KIUENPLEL BEBHFIZEFEEOME,
B L 2BFEMBEMES LD ATEX 5 ThD,

v N—=<v (Silberman) xif, 7 AV ADEEF
WERDOBE BBORBELRAEL TR, [HED
fEf k- T L LTRELLAThL S, EE12, 20
Fix [Fn—7—0HBEEBLD] L\ > HEYZ
Jizo

WX, ESEHEEEO AN ERBD ] T
STAHEEL LT, (A V%27 a0 EERL, ¥k
DR TIRE 72 OThH ot FLT [HIBRE
BT REUT] BEE LA, [HFTRMOdith 5
D, bbIURED X 57T ARM, ¥/, *oXxs5k
HEEOL DR LEVWDA, TRbDO AEYERT S
TedIiL, 0 X5 IeEETE, EHARTTE. YA
B HLIED, DX S IARYD - & A MED
BLOHEDOH PP otz bR AR Lich ot
TEREHAKL TS, D), 264L LTOEEFD
TA L aVHARMLTANIZDTHS,

HEB B BREDREET, T [ZEMNERS]
b EETEY, Bz, PSSCHEI- LTy, MLT
DIIEFREFLILLIS 53280 Thot0
b, WEOCHABL, YWEBEMERRAS (PSSC)
EIFHINI D TH D, L, KREOMFEDOHFFASRK
Bid, FEL TR T DREEF LY, L\ 5
D, WEISELE 2B L OHERLTICHEKY B
> TWEDTHDo TLTEDEFHAL PP LA
b, (A V%27 a0k REWRERS (T
HHEM) CERFE DT ILd 5T, B9

(E#Tco PSSC o HEL, M5 HhDYHEE
BE L o T BEEDE AL, 1948~94D 25.8%
25 1964~55FE12i% 19. 6% 1A L, 0 19.6%D 5
R 20% L s PSSC 8 2 — A% {# o T 7o ds
o720 fEL, &b L TEBRFEZOHEIL, 1965
~CEBRC AV y DR —F (KFEARTHEERS) ©
YETF—~T AV - FAVEZFED, $940%i%



PSSC #H & ZIT T\ o k5 )8

FEIN A<V HEOEF T HERT, EAH
B MEREEOWREL K] RROFETHEALTHS
ZETHLITH D,

[ET5I, bbb OHF EDOK D BRERMEL,
WAL TERDERYLIT21E WS 2Tkl
Vo AMIEeESE VA LTAIB L, #EREL TV
MNEWVS T EThDo TOR-ESDERIC ARBKIRG
T3 X5 B EE, HETOI0NARNKCEDR
RRZIADTEH D, P

ZZTC, Fa—F—HE, 1966FEH Ko R R 2
B—roE#HE—] (Learning by Discovery: A4
Critical Appraisal, 1966) DicpDFEDHIT TRKE
DN OBDEFR] OUTOT, [HEme LT bl

oooooooo

--------

5. (FFEE) ChETrDEM 7OER T B BINKT
Vo TRAPTH -0 BRES) LBRT3
OFFEACIEHBE, Bl TELTHEE e T
2=ADTZ V=7 g Aaw#H LT r—F—BY
L7 AV HIANTH oT0

Lisl, B0 BRERFBTETHHE2ETE W
5DTikichye BADEFRCIEL TR TSI
DT AV ADOEEESLELET TV AL VL, BHE 0B
BEEEWTI Y EELLEEEFTYH T 5,

[ CRBRED A VF 27 AECELT, W
IINMHE D - T b LHLES, BLAED
FEIBEL Y 3 - LHROICE R T EREOMGT
BESVBENSL D, (FIE) bk [RF] L iin
DR - Bl - AR - FERL LTHEATHWB
TEI BROEMBEY S LY F ALY T
HEENERY FL LT, BERNHELFEATH3D
THLTE o 8

25 LT, BHEEOLSORERFOMBELN #
HEN, Fhrc AR, FriREossns
CRDENDBEE STce T —~F —23F 2 —F HHIZ
AWlChDEE, FELBRENMIELRS, HEVEL
Ihd,

ARy PNHEEOEEORCEEYREL,
MERIIABTH D 2D, LrbRVWEERELD
ZENTEDSDTHD, FRITKFELELE,
AEADBRCERC T30 20, Lirbali
R 2 RE~DORBYEEC L2 \Wd o e 8T
BDThHbo FRILTELEEHRLTHD, LRI
FREFABTOY LIRS L RNTE S, |0

LTSk, RO HRERCAT bR T, XE
Ciddieh HERL, RECIEHZ 2RV ER R
WO OOhBREEE BB, 7YV —- AV —1, F
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—TYV RPN, AV T r =N e =F o= g
VELIFTH, BERETHEE L7 7 ABMCL S
—FHBED7 » —~ARHECNR - T, HEEHBNR
fT&EHTH %o

FLARCZOEEFRL, [P av -Fa—ARNDICH
WTWRRd20vb b3, TOHMELDRE 57l
EFLh > HEY A ) ARCEGI b0 L
WD PPKREDERDBEENZDA VT 5 —=
N =F o= g VEBADIDERERCE -0k
Db T3,

UL - SEFRTIIMENR L » HET, BREK
BROEM Tl 7w 75 a0 R2LR, B2,
B TIEA—2rv=f.7w 35 a, CITY(Commun-
ity Interaction Through Youth) v'w '3 4, 303
T, =¥ Fa—eY Y MIAFOREKRES v
A%, WHYDEEDILWERSBEAITCHBIL, Mg
SOMEROFIAE, BAC I 5%EFOELIIMND, &
5 LTHIED B2 ETHhE, FEERY 5254
HiCie o T B L, EDX SRy 763
2, B AT TFHEHFIRVORNERD L 5 Th B,

VII

ZhT, Wiwvk, IT kit s B3 7w 735 4T
BREN TV HERIZ OV TOEBIEBY f2u e BA
WAR—AZWOBELB LD, 72 HOHE
DIEH, & b, BREBHFOWERLP L1 TLHR
i, FRRT—BE S w75 A BT B ERO TGN
IBRETELLEbRInbTh b M, flx
¥, TEREARE 33— Tirbhic BRIGEOR, 85
DEFEREERIHS (Iinterdisciplinary integration) (3%
WTALS XY, DLARFROBW $ CEM LT
ME Y FRE T2 WOV, BEOXKED
HEOHE &L, IS, 2D VL D¥ENTITHE
5o TEBLTWS [BEDREH] (the so~called
schools without walls) 7rX#Hi&x#HD BRI ¥
TREOIERKL Y, TEREEL, C0&, TDHhb
EECPREYIREE L LI RD 105 KRELHE
HED EER-BOBE—HEE) CRLBRTH
BEWZDHP LWHEER, ERDOavF oA b
LEBTESLEBbib, LIchsT, B3 w5 A
B ERORFEBTAA V75 —=N e =F 2 br—
s VOEFETHDL LTy, BRCMBTXSLED
NB, L, 2D T 'S5 ANEE SO AL
TRV DEN - TRAII b,

Th—=F—0O [HEDOBRE] OBREDFTEE MY
e, BEMEEERC XL B, 1961FEMALONEA K
EHEHS) OBRERDLD, Wbl I X
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NHBFRL, ZoMErLOREE T L ABEBRIC
S5e®, BHbEEETLIREL LTERHT BT
UDLESRDTEHB |

FHOXBTIL, KECHT 5 TEHEBR LD
ZALEEL N TERA, B BRicFH 2 ktrh
i, B ORFETH 2O A2 2\8E R £ TR, BRI
(FEFRERS O ) E LT Einv ] (ittle more
than a redistribution of course sequences)®® X
wEREn T\ %,

AR, BB ERNC X UL, B3 7w 75 ADBIRE
Hi, B, BR:ERERNEFEL, 77/ 09
—DREBRTEEINEEI T L CABEDEFI E
SERTWBEWIRBODL LIL, £ FHLWECD,
HEHERAL B =V =THRERENLRDBLNTED,
F, FEOLDOEFE ST ALTFLN T3, F
FRIL60FN, T0FER D, REMSEFRED HE
BRI T T IehbTh o7,

T EMBED REMEF bR T D,

I. By, #2m, &N, RNEoHioicn
THEMBERRRTED LD, BKBEOEENENE T
BREL BOLEE.

I. COBEWEEKEY FENERTHORMAERL
WENS S 0 #EE,

Bz o 0 KB E MR ToH, FEROBRAE
BAHECRZT, Lh#Edies 7= —723B3hT
Wb,

WEERHL T¥E 2 V%27 5L OB, (ZDE
oW TULFIDES T FE D)

QFEIELHAMFLERL, ThEP HSETHY
HLFBORBRICEAT 5 D% %8,

R AT FHEE D BRE 2 THECFHA IR D,

WBREOMBEIC bl bicd, BEEOFEIEES
b D, EhEhinbokink,

(BERREANTH 5 O LM PEE L N A~ 7T
XTS5,

B3 7w /5 a0t 7wy =7 2 THY, H¥4E
3, —ER, Ji B8, shrthoonrrys
7 b, Pl bAEHWMoD S v 2 s Y RERT S
LT B FIFHVBRELRIC I R =2 b
UKD FEE L BMORCTEES NG, AL, #WEER
D R THREZI 1o (The Urban Community:
Transportation and Pollution Control) E3 i,
v =7(% “problem solver” ThiLIh, %
AL, HIRE SO BEN L& CRERRE B LT
AT D TH D2, TR, MBRREE L WS HF
OEfRL, [F2 -1 X BRENE ZBRCE S
TWBZ XI5 T ThHv, 2F b ABOE,

REOMBCEEL, TOMRORHLIT, F0OK
HCEDSCTHB L URFLRIET 5, X\ ool
EEULDOTHDLWO ZLRFRECLT 2505
TR AAOHE - FERBITETCW5HITT
;) % OJSS)

ek, BREZDOLDEIBFBWRTEILh >ns, T a
—4 L ABRCERE LR EFHFEES LAY
v 2D 7wy ber Vo V] (19 1DNT,
B¥EoBE M L LT, TOHMIZ T (purpos-
ing) @&tE (planning) @&AT (executing) @HMr
(judging) DB ZFE TR 2L ZaULT
RO -7 PETLONDFHEBOEANHEE TH
bo COBEOENT, SEMLITERAAL NS
EEERT S 1\ 5 OTH B, FOMEL, HE
B FEBIER S, BE - £/, TELCRIR
h o> THBOBERYEEOLDLTHENTES
DTHD PP L b T3,

Wi, MEHREE, 2EVEEO v a7 b
BEE [ESEARE 3 - —BER] X > THR LT
BT ritt B,

RO L BY, ¥EET —~BROMAANT, Hik
HEDNEY THMEY, = -SAORSEREOX
HRT 4 ~2BEL, ANEESTEEL, HEHE
DT ¥ AL AR RER, LOMBEIERT N EILT
DLELRHERLILDD, HEH, ROKMHEL LR
=1, F{EsrE (preliminary proposal) # 7 wm &
7 AMENCRNT 5, THE] BHEER BNRNELE
ET5bD, 2% h [EENBMIEEU EORGER
ERYSIRVELE, Tev.2 ELTRASH
7t o] (unless a problem has some components
which seem broader than the immediate tech-
nical problem, it should not be taken up as a
project) (p. 36) = D 7' r E —~FARITEFENFD 7
w7 MIERCESLEDL B DL TSR,
BRDOZF—~=v 7« £5 2~ (learning modules)
LETRTCT ZEBEIAE, FEMAL T w5
285 DB RETNIZ L e,

TuYs s DEBIZY5EES (Review Board)
L, TR rOETRE DD, BEBCEOT
1 —KEEBE LD

AR, 777 A5 EE RS TEOEFEND
BiTh, £FE0HYVF25 a3 4EEELRLEE
TEBXOWET 5. WHO 2ETITHER, ES. 1t
¥ EREOBRARSFEOHEREN T v =7 b
BLUTlohbh b,

Twevzz VHES, 20, MERRCID A
UL, 74— ABREEEROEEHEOHR X D4



TEE LWABBREELRD DTS T T,

TeoL s vRETTHE, FEIF 1 —2R0VE
Z DHEEDIT ST EHEOR&LH 4 (final report) %
/T 5, ChiCifT - e fFECHT 5 2EHHD
SHELARMA I TWT, BEOERNCE S HHELRIC
LoTRY, %£0O Review Board (fid v =27 +
NHEERENRBMLTND) BDED TR 27 +O
BELFELAEV, WHHEO 5 X CEMNNEL LS,

==V ST 2~ LD T—EMNT Iz,
Beni=BY, B3/ w75 A0HK (core) (L7 =y
=7 FThY, BRTNEMBEOUEND, 77 =2
NIRRT DERDIINS T TH, Try
=7 PEBIL T 3 HEDORMEFRO - DITESER
EAF, (backgrounds) WHABHICHI A, T—~=
VY e ®F a—N 2k, TOAREFENEEHIET
BFET3L5PARC LEEES L o/MEFOEE
Fo—2DEF 2 —ANEEFIRHFEOEFCHEY T 5,
WHIZ R EBROSBNRE L Bbh 503, 2413,
MobtE, Xo—#OFHEEHFT| (a guided tour, so
to speak, through part of a book) (p.3l) %47
5D ThbHo MOFMDOH YV F =27 20 KM
information base) ICHHY43 % D%, B3Z4gido
DT =y Je'F 2 —VIL L - T self-study T2E
L, 905 EDREE B L ST Bl EITA
DD2ERIF—=v ST 2 — 1T, B0 2EIRE
BEYFIALCESTEETHLIOERER T2,

T ==V ST 2 —~ADHFIDONTIL, FHOE
BICIXEN TR, Toff, BAE--EE—hRisT
O [BE¥EEE)EELEFI L, 72V 2D
27 PEO—FIT, Tr 7V ABRZY T, M
DEFEAHTF, #FE e TR « B BE$ % MEkic L e on
TOPVEESY — MEECTH SR, SfETED
MEx B =i, BEECRRO N2 v SZHEND
TR TSR, L\ ST S Do HIfIL%
O, £ECEMICGU TEETSH, HMsbiHEs
L), SRrEric) 3, £EOH NI
DFEFETEDTEHDI® (BFREH) WIER
RH Lt Th b,

HUE, B3/ w77 ACEH5 experience %, ¥
HhrrWE, BRENEMMENOBS TARIzE
HThbB, BRHLTCRTE, B urssaik, Trny
=7 PLMEBREBEST L2, WhiE, =h—F
Lt TWHHANRMEEIERE L W2 5D TIESHD ¥
(V5%

VIII
BHIC, EXCIsiT % experience ¥ HAAEHOEHE &
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RBE LG, ABRDEMSRTARIEWERES,

LROBEY, BBOFRETLB T v s FTIE, E
HEDBREL THMEMRIE, F4X, HeNvE: T
FHEEZBE LICEND, BEEX b TETLLS
LBTEDTh T ThORELT, EELY
Tk, FEOEBORMEIIFEHFTHEL, HEHIHE
HL, HhAx, HEV-ZHERL, BRCES#L— %
B/ERTHLLTh, BBE T “teaching” 2%, &
HFHEL LTHEVDOEE (the wrong word) T
b, %H, FEXZEORFEL I T3, (0.29) &
hEAECLCWEDORT v =7 +, [HERYE, &
BoTo—HtThbr v 2 k5,

—EERTT —~=V ST a— AR FATEEEL, T
DEERE 7 e Y7 MEERERL, ERE U,
THREDT —=v 7T a2~ 15T %, proctor & L
THREEE L, AT, HO DA% BE rein-
force +HzrCbnbe Fa—A DIEFENEROWE
FOEBEFLE WS RETIELD F Dy FIEATER
By (I, 7a~1DEBREED BN, EFEFDOH
b3 IRELARE CLAERL LD X 5ITED
THRBCL, AENREOMELHEERCI®E L
G AT BIgV ] DTl 7D, THIIERTH, &
[l SEENEOER T “student” ((%i:] & [HF
%% | OWMBEEF OB X 5 LT RIEL LT,
Z5ThE, FEIHEREYAD, £ EHSOBE
ke T EE%2 8% | (he will know how to learn
and will have the ability to continue his educa-
tion during his life-time) (p.29) LFHFAL T 5,
L Ldh BV EERERNR TEL S by

B3D#HEFEY - FENMEH 7 Y+ 25 a0 bR
TeH R ThHL 2 DI/ TH B 5, bhbhic: 5T
i, FOEHPA V2T ALIE, bAEDCRKRALS
MOKEE SBELTWBLAEBRETHLA5,

fAgabiE, FlzE, BFEOEE - FRL TS,
EBOZBNED, FHEIX, BE oxvErbhic
BEYZHNC T > T Db ThHb. BELIE, F
HLE Y, HOREFCHEETIHMRI DZREMED
2k, HEIZETO—EE LTRY ErD Tidial, \
biF, EROEEERO—BL LT, HOHHLE
L, KROFMEL MROEEOR TFED I2oh
5, HBIhTWAERESEER LD oL &
WA LD ThbD, BTZERL > THES, LWHDHR
BEREREE THLS L ThE, EE51RETIRIE
DHEEIL, BL—BERE, AILDORDZLICE
S TES, LBZRWTHES by

BBl a—4 0HFFRICAIL T 2%, FOE
DEAFE~ADERT, N ofols, EEOMAIIFE L
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TEDEE oMt LR LET] B0 RFET,
FTERRECEGY B L bkl soio
FREBOEETEETE, THam, ik, &g
MBD7 7 v —FI XA 2ME—D FERSH 5 LILET
fovs) (p.35) LW H LT B LB, Fl A
vy —DHFEECLTh, TOEERAREL L CL—
R0 elemental calculus % analysis @ RHf¥EE
PHERNETEH S L\ 5 bhbhDEFIRI L, EFT
VL 7 % 4B} (discipline) &, 2R3 338 (courses)
THEE T b VWERIIRW 2 WH 2 2 Th
Too (p.44)

WE—D [BHAE I+ —] OBLCE SCONE
B - ERTh 7o ARLESRNEI R, bh
HBIUDOERIL TERTIEAY F » 7~ 2 L1395 E -
L, BRI NHFED X 5B L b T\ T TR
DWTC, FORAL, EACRIETRENS DD
P L HHIRIH L THLDOTHLS- T, BHES
HEHRELT2HD TR 2l b LCHO®L, &
2D L BEZBLIRHENTL O] OEBIRABWT
BHBHENIH L Th ol METIE, T K
ez & T, WhWBEE ToAFkECHERICE
S| BhDODbY, OB THLALFEEYVLEL T
BIERTIE, R¥ - BHEOBFIC Y ARBL
i e BvEd, BR - BRERFOREED X
5D THLERET, BBELEZIELD LD, 0
BRICEASYIOCEER ORI L ThEE-T
7, TOERECIORENILLDONBD] L5
i Tv5, (p.59)

LI AT, B BRIFOERDL 7LD ThH
BEWAEZXHL, bRECOREEFD DO Tidis
X5 ThbB, BlziE, Bl PSSC WEIZIiy, KiXAX
D L DOBINEBETL S DI\ B ¥ T, FEE
DEMPBAEFLO—BIN b ¥ T, THE{ERC
DESHEREENNCLTHEINREMHEWVLH T &
A, BHRE5 Db OEEDEEDE
B L T3 2FL P riEanT\n5, £HIL,
ERE W ORTIO L bbbl B A TH 5 2,
E3Th, b OFRTS [ L GADRL, B
ADZ LEEZXBRDIBRHENLLO) OTHCKITHE
EER B FHE 7 LB LI 5 L LTWBHD T
<, P ELAMUBREFHEL TW5D Th b, B3
DAY FeT =210 2 DD, TOBEST Y ET
BLENTERGHLThLH 5B, E¥Tix, “teaching”
i3 “the wrong word” Th -7z L2 EEL,
“instruction” (¥ “teaching” ¥ EzsE (C.0.D.) T
bB T rEQRECKNE, BoXBIEMRERSOT
135 F e

So, if a student wants to make a piece because
he wants to make a better job, or because he
wants a good model, then he will learn how to
use the machine tool to the same degree as if
the instruction serves the purpose of just learn-
ing to use the machine. However, the level of
his motivation will be quite different in the two
cases. I do not know whether one has a real
answer to this. (p.60)

B3, bhbhRE, THOEBOEHT, REN
W ORIET LENDOLENEZRD, TORELY
FILBEERL S & LTWAEL, BERNLES
ZENTEBIOFEEDZEFT & THUE, EER -
e, FEO 7wy o7 MEERA~A—VF 927
DOBPEL, 7A L, ROBADZ —=v /-5 5 —
CREHE LI EIRIC S Thh T b, £ 2 Tk, B8
T ERREDOERNCEE L 72 E ik (pre-designed ex-
periments) DOfH T, FHEOKEARW LD L A%
RT3 H b OEREFEEOFEEL T, By
AT L EoRELREL, i« OEE, MEhci®
T5, Eh - R TO b oERuissgi, 8
EOTHCHERRCHANDRD ~A—F « 7=7 DM
BHHFERRYE ] (a qualitative feeling for the hard-
ware) &%, ANCALhTWAEHR%xELETL
WA XD LA EMICEL, ThE T A T HINBE
BN RBRIEDDEET Do TRFHEIA—T -
T2 TREFTAIC, BEBLRETCEELT, [
By LT BEREROBESRAO WL ERTT O
feb DA (a feeling for clearly defining the
requirements of the components needed) %
BT5, r¥hTWw5,

HARHOREDO BT LpRdH, LEETS
T, #E, 7ou~1L experience AEESIE 5 HBRIC
FTEDLRTVIDEHELNRZ L ThHD, F 7
—DEEXEE T,

TTEHF L5 % Dit learning by doing. Zh
Bh-3V Lo TLEVETE, EREYBEATIESE
FiETHY FTH, ChAIEERBEORRETHD LV
5X5z 3T AY ADOFEREDIRDFNLLE
SsTWRHETIZVE3, FEAD Torda 4D KEH
R-oTEY FL T, EFETE I, experience
TZXVETHARRBTELL BBREE-7100, &
BrSo%h, bHWE, MEMMEIRELT %
DERFTOTTLE - le—FDORET) &\ 5 BIRICH
REINBHZLAHEbFTIEET.] (p.52)

ZHRTLBL, BREREBATIHETEL,
5, BEHSO THHMERROKRT TE~NLBITL,
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Appendix

Answers from the E3 Program

1. What is your educational definition of experience?

In my view, all behavior is experience and educational experience is derived from all
behavior. I would distinguish, however, between empirical or first-hand experience and second-
hand experience. The latter is not entirely passive (and therefore qualifies as experience in
Dewey’s terms) because we must relate even that information which we receive indirectly to
our existing store of knowledge in order to make any sense of the new information. The “sense”
we make of the new information may be faulty and we may be less motivated to form con-
nections; yet I submit that we do (we must) enter into some form of covert activity, no matter
how seemingly passive the receiving context.

Although I define educational experience as all experience, I would argue for the most
direct form of confrontation with the problem at hand whenever possible, as this form of expe-
rience is most likely to yield superior results—superior in the sense that conclusions are based
on personal observations, which not only are significant in themselves but also provide impetus
for more searching analysis. I would like to add that a good teacher may do much to rectify
the inadequacies of second-hand experience by bringing students’ attention to past and ongoing
experiences which are vitally related to the issues at hand although the relevant connections
initially may not be apparent to the student.

2. Do you agree to John Dewey’s theory of experience in the chapter eleven of Democracy and
Education? And why?

There is some problem. Dewey maintains that “Mere activity does not constitute experi-
ence.” (Democracy and Education, New York: The Macmillan Company, 1916, p. 163.) I am not
so certain, as I have indicated already, that there is such a thing as mere activity—it may only
be that the conclusions we reach from some forms of activity are either faulty or undeveloped
and/or not clearly apparent to the observer. Conclusions may be faulty due to insufficient
motivation to pursue their implications or obstacles in the physical or cultural environment
which distort “rational” (there are many ways to conceive rationality) inferences. Or, the
connections we make, accurate or not, may simply be stored away and drawn on as they become
salient for future behavior. In other words, I would put more faith (or despair?) in.the conse-
quences of seemingly random behavior.

Despite my less constrained definition of experience, I agree with the subsequent develop-
ment of Dewey’s ideas: that the body-mind distinction works against productive involvement,
that all perception is bound by context and that meaning cannot be othewise inferred, and that
these principles must be used to promote awareness of essential relationships which will extend
our control over future events. I believe also that Dewey’s propositions that “all thinking is
research” (p. 174) and that thinking involves risk in that there is investment are most chal-
lenging for the conduct of daily classroom affairs.
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What does the E3 Program have to do with The Project Method (with its “purposing,” “planning,”
“executing,” and “judging”) by Kilpatrick?

Professor Kilpatrick’s delineation of the typical steps in a purposeful enterprise (purposing,
planning, executing, and judging) is entirely harmonious with the E3? approach to learning
through project work.

Kilpatrick distinguishes between free selection of purposeful activity on the part of the
child and teacher initiated activity which the child finds purposeful. Kilpatrick indicates that
the latter is compatible also with his conception of purposeful behavior. In the E3 Program, the
student must bear the major responsibility for determining a purposeful course of action.
Although faculty provide strong guidance, at no time is the faculty role that of imposing a
project—no matter how much more rational such a procedure may sometimes seem from the
faculty perspective. The E3 philosophy regarding student initiative has been stated so well by
Kilpatrick, fifty years ago, in Foundations of Method (Chapter XIII, page 212):

If you wish corn, give the boy the plan. But if you wish boy rather than corn, that is,
if you wish to educate the boy to think and plan for himself, then let him make his
own plan.

Kilpatrick recognizes that the four steps constituting a purposeful act are not, in reality,
so neatly separated. In E3 work, new avenues (purposes) emerge in the carrying out of a task,
and the total process is hardly a smooth progression through each stage.

Two types of judging are described by Kilpatrick: “specific” and “generalizing.” The E3
Program attaches great importance to recognition by the student of the gemeral import of his
investigations—the transfer value.

In Chapter XXI of Foundations of Method, Professor Kilpatrick might have been describing
both the rationale and types of resistance to the E3 Program! It is very interesting to relate
his strong convictions regarding success and his understanding of potential problems to our own
experiences thus far.

What is the origin of the E3 Program?

Paul Torda has for many years been dissatisfied with the manner in which engineers are
educated. His dissatisfaction has been with both the content of engineering courses and the
mode of learning. What is taught often fails to reflect the actual state of knowledge, and
compartmentalization of subject matter prevents students from pursuing problems as they are
encountered in professional life. Moreover, the traditional approaches to engineering education
do not adequately address the acute needs for socially responsible problem solving.

Professor Torda bagan in 1956 to formulate what subsequently became the E3 Program. His
ideas were based on extensive personal experience in the industrial and academic spheres, as
well as on discussions with a range of individuals in industrial, academic, and government
positions who were concerned with engineering and related issues. In 1971, National Science
Foundation granted financial support for a planning proposal submitted by Professor Torda
through Illinois Institute of Technology. The following year the first students were enrolled in
the Program, which continues to receive support from National Science Foundation. (NSF Grant
No. GY 9300)

What do you think of Bruner’s theory of education based on “structure”?

All advanced education ostensibly is concerned with the comprehension of theoretical
principles or “structure.” As I understand it, Bruner’s particular concern is for the application
of such an approach to all levels of education, and I believe that this is [both possible and
entirely desirable, The arguments advanced are sound, although much research may be needed
to establish the lower limits to success with such methods in each discipline.

Bruner’s emphasis on fundamentals does tend, however, to obscure the variation within a
discipline, the various structures so to speak for conceptualizing a structure. I would find it
necessary to incorporate prevailing controversies or alternative formulations in any delineation
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of essential principles. This is, in fact, what is done in higher education. To what extent such
elaboration can be accomplished with younger or less advanced students, or in shorter periods
of time, is not altogether clear to me. In any event, I think we should be cautious with respect
to assuming consensus within a field of knowledge regarding what constitutes its “structure.”
I imagine that Bruner would reply here that continual examination for the purpose of teaching
structure would automatically eliminate dead material and reveal the significant overlap among
contending principles. However, one is still left with important questions revolving about the
arbitrary and man-made nature of all systems of knowledge. Students deserve an appreciation
for this in order to temper their acceptance of what is presented to them as fundamental.

Although you did not ask me, I would like to point out convergence and difference between
the E3 Program and a structural approach to education. Learning in the E3 Program revolves
about the solution of problems involving many areas of specialization and is therefore not
focused on a specific discipline. The problem or project provides, however, an incentive to
learn principles from appropriate disciplines in order to obtain the knowledge necessary to the
real understanding of a solution. Such knowledge may be more readily transferred or genera-
lized in the future because its application (the project) has been understood in the context of
a meaningful challenge. A further similarity is that the E3 method assumes that students have
the capacity to learn material at any point in their education, although it is expected that as
their background sophistication increases, they will comprehend and apply this knowledge at
higher levels. This is the spiral process of which Bruner speaks. The E3 philosophy also
repudiates the “bits and pieces” or “cookbook” approach to education and at all times seeks
comprehension at the theoretical level.
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Burning Speed of Balsa Wood

The burning speed of Balsa Wood, its thickness and the angle of its inclination

is investigated.

The burning speed of Balsa Wood bescomes very fast when the angle of its incli-

nation is large.
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The Effect of Coaxing in 18Cr-8Ni
Austenitic Stainless Steel *

by
Akira ODA**

(Received 6 th June, 1975)

SYNOPSIS

It has been known that the fatigue strength of some metals may be improved by understressing,
followed by a process of gradually increasing the amplitude of the alternating stress; this is a
procedure usually called “coaxing”.l"®

The purpose of this paper is to point out that the coaxing effect of fatigue is remarkable in
18Cr-8Ni austenitic stainless steel at room temperature and that the strengthening caused by the
coaxing effect is attributed to the strain-induced martensite transformation which occurs during
the process of fatigue deformation as well as the strain aging of martensite and austenite.

INTRODUCTION

The problems of the coaxing effect in fatigue have been discussed at length in many papers,
among which a study by Sinclair? is widely known. He suggested that the coaxing effect is due to
a time-dependent localized strengthening of the metal by strain aging which occurs during cyclic
stressing at small stress amplitudes, and is not related to the ability of the metal to be strengthened
by cold work.

In previous studies, however, there are few reports from the above mentioned point of view
that refer to the coaxing effect in 18Cr-8Ni type austenitic stainless steel, which has work-hardena-
bility as well as capzbility of strain aging.

The concept of the strain-induced martensite transformation in cold worked 18Cr-8Ni austenitic
stainless steel is familiar.6-10 It is, therefore, worth considering that the strain-induced martensite
transformation may have a relation to the strengthening owing to the coaxing effect. In this study,
in order to clarify the coaxing effect in 18Cr-8Ni austenitic stainless steel at room temperature the
progressive stressing fatigue tests were carried out, and the fatigue-hardened layers produced
during cyclic stressing by a procedure of coaxing were examined by means of microscopy, microha-
rdness test and X-ray diffraction technique.

EXPERIMENTAL

The materials used in this experiment are two kinds of commercial 18Cr-8Ni austenitic stainless
steel AISI 304, and the chemical compositions, mechanical properties and the results of fatigue tests
are listed in Table I. The fatigue specimens were machined to the dimensions shown in Fig. 1 and
given a small conical notch with a Rockwell diamond penetrator, as shown in the figure, for the
purpose of initiating a fatigue crack from around it. Then, the specimens were water-quenched at
1100°C, polished mechanically using emery paper, and finally electropolished.

In 21l fatigue tests the fatigue cracks were intitiated from the notch. Therefore the hatched
part in the fatigue fractured face shown in the figure was subjected to fatigue damage only in the
initial period of fatigue life. As described later, the radiation was irradiated here in the measu-
rements of quantitative X-ray diffraction analysis for strain-induced martensite.

* This is an English version (BISI 12953) translated from the airticle published
in Journal of The Society of Materials Science, Japan, vol. 23, No. 247 dated April,
1974, in compliance with the request of The Translation Service of The Metals
Society in England.

s Agsistant professor, Department of Mechanical Engineering, Ariake Technical
College, Japan.
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Table I. Testing materials and results of fatigue tests.

18-8 Stainless steel
Materials
S; S,
C 0.054 0.069
Mn 1.73 0.88
Si 0.50 0.82
Chemical composition P (%) 0.032 0.015
S 0.008 0.007
Cr 18.28 19.88
Ni 9.00 8.35
Heat treatment 1100°C, 40 min, W. Q.
Mechanical properties
Tensile strength (kg/mm?) 66.0 59.8
Proof stress (kg/mm?) 26.3 20.9
Elongation (%) 67.2 59.2
Reduction of area (%) 75.6 77.6
Results of fatigue tests
Fatigue strength (kg/mm?) 2.7 26}.9
Initial coaxing stress (kg/mm?) 28.3 23:. 4 23.2 23.[2
Stress increment (kg/mm?) 0.85 0.85 0.85 0.85
Cycle increment 1x107 1x105 1x108 1x107
Coaxing failure stress (kg/mm?) 35.0 30.6 31.5 33.2
Rate of increase of
fatigue strength (%) 9.5 10.8 142 20.5

The specimens used for microhardness test, microscopy and X-ray diffraction analysis were
cut off from the fatigue fractured specimens, and the fractured faces were ground and polished
in the same way as before until the influence of work hardening by the grinding was removed.

The fatigue tests were performed by using an Ono rotating-bending fatigue machine at a speed
of 3430 rpm, and as the rotation was stopped frequently in order to observe the fatigue behaviour
on the surface of the specimen, the test for revolutions of 1x107 required about ten days.

Table II. Conditions of X-ray diffraction analysis.

, X-ray Cr Ka
,g': Small circular notch Filter v
Tube current (mA) 30
Tube voltage &V) 40
Counter SC
Scanning speed (°/min)
Time constant (sec)
Chart speed (mm/min) 10
Full scale (c.p.s.) 1000
Final fractured face Divergence slit (mm) 0.35
Fig. 1. Configurations of specimen Receiving slit (mm) 0.35
and fatigue-fractured face. Scattering slit (mm) 0.50
Step scanning
Integrated time (sec/step) 40
Feed angle (°/step) 1/40
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With progressive stressing conditions of the stress increment of 0.85 kg/mm? and the cycle
increments of 1x105, 1x106 and 1x107 given in detail in Table I, the coaxing effect was examined.

The amount of martensite in the fatigue- 1.0_ =
hardened layer was determined quantitati- .A\\ o 18-8 Stainless St
vely by means of X-ray diffraction techni- = [a “\’z ¢ "wm:m“i;
que-1® with chromium Ke radiation. The Eas \ i g
conditions of diffractometer were selected 2 [ \3;\:9 oo u.:':::;:lﬂj‘.j _]K
as given in Table II and the amount of g I Do & N\ q HI.’E' ‘:tf' J:F{
martensite was calculated for two combina- '.?"Exac_ AN EFFO 'Ii - i
tions of peaks of the 7200-2200 and the 20 f;"
7220-a200. | s 12%p
! H
RESULTS AND DISCUSSION ; =
RPTEPLY (L) [Pl [ U0 PO (Y - SRR B

Fig.2 presents the S-N curves and the 10 T 108 107 108
coaxing diagrams for the two testing mate- Number-of'sfress, cycle
rials. As shown in the figure, the larger Fig. 2. S-N curves and coaxing diagrams.
the cycle increment in coaxing procedure is, the higher the coaxing failure.stress becomes, and under
the conditions of the stress increment of 0.85 kg/mm? and the cycle increments of 1x105 1x108 and
1x107 the rates of increase in fatigue strength were 10.8, 14.2 and 20.5 per cent respectively.

After the fatigue tests the small specimens obtained from the fractured specimens were observed
microscopically and measured in microhardness. Fig.3 shows some typical examples of the hardness
distribution of the fatigue-hardened layers. From this figure it is clear that fatigue-hardening has
been taking place in the surface layers of the specimens, and the larger the cycle increment is, the
harder the fatigue-hardened layer becomes; the degree of fatigue-hardening depends on the total
amount of strain which is accumulated to the specimen till it arrives at failure.

Fig. 4 presents some examples of the microstructures of fatigue-hardened layers, which were
etched electrolytically in 10% aqueous oxalic acid, for the specimens under the cycle increment of
1x107 in coaxing and non-coaxing, and Fig. 5 shows the electron-micrograph of the former by replica
technique. As shown in the figure the austenite in the coaxing specimen is etched partially, and it
seems caused by the fact that a different phase is formed in the austenite. But such an etched zone

Locations of measurement

\r"!‘m m
Longiludinal Section cross section
of specimen of specimen

300—% I — ol i
\&: @~ Tempered after fatigue rupty,

==:zso?. [ :7%;,&
> *gb&.;empmd N 3 M %ﬁ

can hardly be found in the non-coaxing specimen. 2B
It is generally known$1P that strain-induced g ,
martensite transformation arises from plastic 'g %
deformation in 18Cr-8Ni austenitic stainless steel, a5
but there are still unclear points about the above G4
v
350 10" 7|~ 10° coaxing | 10° Coaxing | Non-coaxing -g
Coaxing 5
0

at la
% \joo'c 1 o
'}’ b %,‘Q oo |82
2001 —go0C [T, ° e =
~"/a. = %”“"K’d&‘\ A P9 8§ &0 : e
~ P Cross section
Specimen J L Lo Wfcoe 10’ coaxing Non-coaxing
o 1 20 1t 20 1 20 1 2 specimen 8 9

Distance from surface (mm)

. o i Fig. 4. Micrographs of fatigue-hardened
Fig. 3. Distributions of microhardness layers. Etched electrolytically in 109%
in fatigue-hardened layers. aqueous oxalic acid. (x40)
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in fatigue process which has bzen affirmed in some
reports. 1317

The hypothesis that martensite is formed
when strain energy stored at some partial places
in the specimen during fatigue process reaches a
certain amount, which is enough to cause the
transformation, is confirmed by the experimental
results mentioned above. Therefore, it is consi-
dered that when the specimen which endured the
first cyclic stressing in the cycle increment is
tested under the next stress amplitude above one
stage, the martensite in the surface layer of the

specimen increases with the cyclic stressing, while

g S . martensite is formed in the inner layer too.
Fig. 5. Electron-micrograph of fatigue- Thus the fatigue-hardened layer described above
hardened layer. Etched electroly- is formed from the surface toward the centre of
tically in 109 aqueous oxalic acid. : 5 5
(% 3000) the specimen, and in consequence the specimen

is gradually strengthened.

In order to confirm these facts a quantitative X-ray diffraction analysis of the martensite in
fatigue-hardened layers was performed, and the results are shown in Fig.6 and Table III. Fig.6 (A)
is an example of X-ray diffraction patterns for the specimen coaxed at the cycle increment of 1x107,
and all peaks of austenitz and martensite with chromium Ke radiation are shewn in the figure. The
existence of martensite can be seen clearly in this figure. Fig. 6 (B) shows some typical examples
of the patterns of r111-¢110 peaks in all specimens, and as is evident from the figure in the coaxing
specimen, the larger the cycle increment is, the stronger the peak intensity of the @110 becomes,
and there are very small «ll0 peaks in the non-coaxing specimens. The amounts of e-phase for
analyzed specimens are summarized in Table III, in which the figures represent the average amount
of each martensite per area of X-ray irradiation, and these values were obtained by the careful
technique given in Table II.

From these experimental results, it seems to be clear that strain-induced martensite transforma-
tion takes place during the fatigue deformation process at room temperature, and the amount of

RSO I T ARSI S A e i B R SR R IO O O O R R R R
'%t‘"- Hojie . % R 15 A, 3 . O RARRANE

o

(A)

(B)
Fig. 6. X-ray diffraction patterns for coaxing specimen No. 8 and comparison
between the other specimens for 7111-2110 peaks.
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Table III. Amounts of martensite in fatigue-hardened layers.

Cycle; increment, Number of _stress Amount of
Material | Specimen (S:tori};;ng failure §¥fé§stzrf$11§$’ . martensite
(kg/mm?) (kg/mm?) (%)
Coaécmg %27 0 - 7.9
) 9 - 6. 3% :>3< %04 0.7
4 - 1. 6'@; 1804 0.9
9 - 2. 3% §< 1105 0.2
Coa}(ing §g7 ) - 5.2
Coafing %(1)‘i . - 4.4
N Coaéiing égs 6 - 2.5
B - 1. 2523 é< }104 0.7
E - 2. 4% §< 305 0.3
P - 4. 22 7>< %05 0.4

martensite depends upon the amount of cyclic strain given on the specimen, so does the strengthe-
ning due to the coaxing effect.

It has been found that austenite is capable of strain aging. For example, Nishino® found that
strain aging occurs at two stages of below 200°C and of between 250 and 450°C in nickel-chromium
type austenitic steels, and Rose and Glover!® found that strain aging occurs rapidly at room tempe-
rature in iron-nickel-carbon system austenitic alloys with no complex carbides which are not transfo-
rmed to martensite when strained at room temperature.

From these works it is supposed that the materials used in this experiment may have the
capacity of strain aging. Accordingly the strain aging tests were made in order to confirm it as
follows: the testing specimens pre-strained at a constant loading speed of 0.12 ton/min under the
controlled tensile load were aged at room temperature for three months and retested. The aging
time of three months is nearly equal to the fatigue life of the coaxing specimen under the cycle
increment of 1x107. Then the degree of strain age hardening was estimated by the rate of increase
in proof stress.

As shown in Fig. 7 the degree of strain age hardening for
this testing of materials is at most approximately 2% within 3 months natural aging
the range of experiments. On the other hand, it was below | Material: o--St . 8- 52
8% approximately in the artificial aging tests which were
performed under the conditions of the aging temperature of
between 100 and 400°C and the aging time of between 30 and
180 minutes.

The rate of strengthening owing to strain aging which
has in the degree of strengthening caused by the coaxing
effect is not estimated, because it is difficult to examine the 0 10 20 30
strain age hardening under the conditions equal to that in Pre-strain (%)
the coaxing procedure. And yet from two results above it Fig. 7. Strain age hardening degree

. . . of testing materials.
may be considered that the strengthening due to the coaxing
effect is partly attributed to the strain aging of the materials.

Fig.8 shows the relationship between the coaxing failure stress and the number of stress cycles

up to failure obtained from Sinclair’s,? Kawasaki's® and the author’s data. In the flgure, the
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Rate of increase of proof stress
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curve relating to each point of coaxing failure

[543
o

[N]
o

Py E— none for further aging. And the gradient of
e

18-8 stainless steel is similar to that of SAE
1045 steel, but the former is much more loose in

—e— Authors 18-B Stainless stress becomes a straight line, and the gradient
2T AU ok ) of each line has a different tendency. For exa-
£40 Q\BL;:,/’" mple, in Sinclair’s data the gradient of SAE
o 22ad . . . . .
= g@_,ﬁ‘?‘" 085 1045 steel which is susceptible to strain aging
w T 085, - 0" i . i N
s Y 18-8 Staintess §¥ is positive, and on the contrary, negative is that
:’,30 Stress i"='°m°gf55:;,m}<\1{ 4Ngy of 75S-T 6 aluminium alloy which has a small
= Cycle increment ~2‘ 4 . i
2t o S0 T capacity being strengthened by cold work and
2 ot
g
x
g
Q
(&)

070
w107

TR N AP T : .
10° 107 100 slope. In the case of Kawasaki’s data for heat-
Number of stress cycle to failure

—
(=]

3
2

resisting steel examined at high temperature,

Fig. 8. Relationship between coaxing since the gradient is negative, the strengthening
failure stress and number of stress

due to coaxing decreases because of the growth
cycle to failure.

of precipitated carbides. This shows again that
the strengthening due to the coaxing effect depends partly upon strain aging in this experiment.

Concerning the initiation and the propagation of a fatigue crack, it is generally believed that
the fatigue crack is initiated following the preceded slips within a localized zone which has sustained
hard plastic deformation, and a small area of plastic deformation exists at the tip of the propagating
crack. As mentioned previously, in 18Cr-8Ni austenitic stainless steel martensite transformation
may be induced in the plastic deformation zone. Since the strengthening due to the formation of
martensite in a very small localized zone is limited to a small area around the martensite, a crack
initiates from one of the weak spots which are not strengthened by the formation of martensite
that cannot endure the applied stress, and propagates to failure in the non-coaxing specimen under
the high stress amplitude above the fatigue limit. In the coaxing specimen the initiation of crack
is prevented, because the weak spots may endure the applied stress because the stress is increased
gradually and the strain aging of austenite and martensite taking place during the cyclic stressing
may help to strengthen the weak spots. Thus, with the cyclic stressing the specimen is covered
gradually by the hardened layer in which martensite decreases toward the centre. But, when the
applied stress amplitude has been raised at a certain level, the specimen cannot endure the applied
stress any longer in spite of the strengthening caused by coaxing, and the fatigue crack is initiated.

The formation of martensite is hindered owing to the temperature rise in the specimen by
internal friction of material, and transformation is interrupted above the Md point. Therefore,
the strengthening due to the formation of martensite has a limit, and so has the coaxing failure
stress. That two coaxing failure stresses in Fig. 2 are located very close to each other proves this.

Regarding the initiation and the propagation of the crack in the coaxing specimens, a conclusion
cannot be drawn clearly because there are not many experimental results available to this study.
But, from the results of X-ray diffraction analysis, the relationship between crack behaviour and
strengthening due to coaxing is summarized as follows: for instance, since both No. 8 of coaxing
specimen and No. 9 of non-coaxing specimen have come to failure at nearly the same stress level,
it seems that the stress conditions are similar at a small area near the tip of a fatigue crack
which is subjected to stress concentration during crack propagation. Therefore, if martensite
transformation may be induced in this area, the amount of martensite in these two specimens must
be the same, but on the contrary, No. 8 specimen has produced a much larger quantity of martensite
than No. 9 specimen, as shown in Table III. This suggests that the strengthening caused by strain-
induced martensite in the coaxing specimens has taken place mostly during fatigue deformation
process before the crack is initiated.

CONCLUSIONS

In order to clarify the effect of coaxing in 18Cr-8Ni austenitic stainless steel at room tempe-
rature, progressive stressing fatigue tests were carried out, and the fatigue-hardened layers produced
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by coaxing or non-coaxing were examined by means of microscopy, microhardness test and X-ray
diffraction technique.

The results obtained are summarized as follows:

(1) At room temperature the effect of coaxing is remarkable in 18-8 stainless steel, and under
the progressive stressing conditions of the stress increment of 0.85 kg/mm? and the cycle increments
of 1x105, 1x106 and 1x107 the rates of increase in fatigue strength are 10.8, 14.2 and 20.5 per cent
respectively.

(2) Stain-induced martensite transformation takes place during fatigue deformation process at
room temperature, and the amount of martensite in the fatigue-hardened layer of the specimen under
coaxing is much larger than that of the non-coaxing specimen.

(3) The Strengthening caused by the effect of coaxing at room temperature in 18-8 stainless
steel is attributed to strain-induced martensite transformation as well as the strain aging of
martensite and austenite during fatigue process, and the strengthening due to the former occurs
mostly before the fatigue crack initiates.
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On a state observation mechanism for control systems with A-variation

In this paper, a state observation method using the state-variation observer is
described for deterministic systems of which parameters recieve the variation in
the sense of A-variation in the sensitivity analysis theory. Here 4 is a positive
scalar parameter and the assumption 4=0 reduces the dimension of system phase
space. Under the assumption that 4 is small, we can obtain a system of linear
equations which governs the deviation of trajectories from the normal state, where
the normal state means the state of the reduced order model system (1=0). State-
variation observer, which has the same structures as those of the ordinary observers,
is applied to the above mentioned linear equation. Then it is shown that the state
of the real system can be reconstructed from the output of the state-variation
observer and the state of the model system.

For simplicity, considerations are divided into two parts; the linear time-
invariant case and the non-linear case.

Illustrative examples are shown for each case.

Yoshinori KAWASAKI
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On the Loss Coefficients for the Spiral Casing of Multi-blade Fan

In the previous Experiments on an impeller of multi-blade fan, it was confirmed
that the large exess angle must be given to the blades to develop the pressure, and
that the slip coefficient u# should be smaller, because the slip of the fluid at the

delivery side of the blades is large.

On the other hand there exists the large discrepancy between the semi-theoretical
value B; and the experimental value B; in the excit angle of the blades.

Now the present study was carried on in order to make clear why it is so.

In conclusion it is clear that the value of B; agree very well with that of 8, by
means of modifying the loss coefficients for the spiral casing.

The outcomes are as follows.
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®OR = A B c D E F
RERELOTARSE 90 95 | 113 | 145 | 155 | 155
k 2 | 243 | 3.30 | 5.19 9 | 5.5
Pineo mmAq 233 | 283 | 384 | 595 | 1050 | 645
E 5 # % ¢ 155 | 1.634| 1.94 | 2.49 | 2.665 | 2.665
K 0.386 | 0.336 | 0.294 | 0.244| 0.148 | 0.24
* 1
o o= A B c D E F
RHERER Lo ZRRe 90 95 | 113 | 145 | 155 | 155
¢ 155 | 1.634| 1.94 | 2.49 | 2.665| 2.665
Dyom 246 | 240 | 237 | 235 | 235 | 235
y 0.794 | 0.775| 0.765| 0.758| 0.758 | 0.758
ks 0.304| 0.312| 0.316] 0.319| 0.319| 0.319
T 0.536 | 0.536 | 0.536| 0.536| 0.536 | 0.536
o 0.699 | 0.710 | 0.751 | 0.848 | 0.870 | 0.870
ot - & 0.375 | 0.381 | 0.404 | 0.455 | 0.467 | 0.467
Pioor mom Ag 240 | 249 | 280 | 312 | 332 | 332
¥ 2.06 | 2.14 | 2.40 | 2.74 | 2.85 | 2.85
8, 36°56' | 3415 | 28°40' | 2336' | 227207 | 2220
Be 325 | 28°25 | 1825 | 1025 | 525 | 930/
E 2
B/ = A B C D E F
P 155 | 1.634| 1.94 | 2.49 | 2.665| 2.665
Tari 0.906 | 0.910 | 0.924| 0.941| 0.944 | 0.944
Tar 0.53 | 0.536| 0.536| 0.536 | 0.536 | 0.536
P mmAq 9 95 | 113 | 145 | 155 | 155
Pen mmAq 168 | 177 | 211 | 20 | 287 | 287
Pineo mmAq 233 | 283 | 384 | 595 | 1050 | 645
=i 0.72 | 0.625| 0.55 | 0.455| 0.275| 0.445
Pui=Punue mmAg | 152 | 161 | 195 | 255 | 272 | 271
Cull m/s 40.3 | 42.6 | 5.6 | 67.5 72 | 718
yvaw angle 58°40 60°5" | 64°35 70° 71°10 | 71°5
iy R | 16| 16| 15| 17| 16
o VR PBR 62| 6 | s | 10 | 117 | 116
ot - 1 0.386| 0.335| 0.295| 0.244 | 0.147 | 0.239
& 3
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