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Bmiogsi, FRIERAERER I E LUV b Daib b, BIEERMiOESITBNIdLA L,
BB E S D2, SEBOEAY AL LECHENCLAREETEH I OoH b,

HOEORFT~DOHEBREL, 5, ERHEXGHE CIBIFEITIIBHHECE L. =~ Tk
 ZARLOXEOHBREUIIIGHEH, BAL b KE~OHFELK 1 580004, KkEL » BA~T 1 FHT
BARIHERE—DRATEE S 2 Lkl b, HRLEORBEUK D EAWNOBELY - & ->T 5
ZERHLNTHD, 0L STHERNOESIBENIEKEY AT WBEDTHD, ¥1-—HT
TENLEENZ LV OVEBTHS, 2 v — 20HBIC Y » TEHE, $6, B8k & hLl
BIOREBAICE - Tce ZOEBRFEME LTIZ] COBMRAEDEEERALIILCRLIE
FOHBLDHTOND. FLBIHLBENLEM L AT 4L LTOMBELNAEX LERDO—>T
H5 5o

DL ICHEALTHREREMCHN L TERSEERBECRT 2 EB IV 0T h 580, KE
HHED FDTE L ORI NERBERIZL TV 5,

By, BiELTHE LGS BREREE A BRECE > TV 585, RHABETRVIIAS S, Lichi-
TINDLOREOBKREY G5V LB LT, ILEIHEDEERBEDOIE > TELEEY S5
ZBTEBEBEBENIDS D FBERAF LI, TOIICTHIENTHDBEYBRET A1
DIZLEZ L THD,

FND B RFECIIRAEFBRINBACIL D OOoB 5, ERITLENSEELEY T E - THAS
REEERR, b - LHBEAFHE CHRIMEREES R ENTERSDOTH » 1o, REIIERAFE
REMBEI EDEANARRICI » oo BRED = — APKRFEOWTICEEYE 2 52 LIZBEHD
FRCHADERIZE > THEBILZ L THEH, REAEOBH, ¥R0BEBEEV -EILHE L
TELZENPRLETH S,

1. &, #B%, ITHF0OER
b iuL X CFEW, B VIERERMNcE L0 EEYRBBOCHERT IO TH B A, Hiifi,
B, THELGCHOEEI ML 28ibe 5 TEAIR TV DN EWS Z LD E, SH5ITH\F
WTHBH L OICE S,
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EMTh-T, MBEOMICIELV R HZ0, BIEEMCE TR HLBEMNE L bR
RETe DIV X 7o ERMA 7RI EY T ORMICIET D 2 LIZHE /LD TH D, FHILEK
DFFEEL\D Z LT b, FlcHffix B, %, FILOLREFLTUL5H, OEMMTERLHXFX
No, TIebbEBEXTAOREKCK L5 RBEC L 5ERET, FifieinsboT, B
R (BRTcAN) OFERCILIRR LRI ND, QABDORKEE & BRI B, 05
bEANEN D, THITRBEMAPERAENSXFIZNS L 51 Lok 2 v 7 ZDIRD & 5 AefHEE,
DEHESTHREI A LGS ZERMAE, BEHLCEBETES L 57 b DM Titisy . QF
MIFIrLLXFIh D, ZOBEOEMIBBRLENMTH D, FITIHMOI-HORMTTH B,
FIERTNBHIMRBETHH 0K LT, BEIHFEMOZPEMTELLVWAE L BREIns, L
HLIZTUWH EHBEIEMVEHBRTHD L5 ET, »DHENXERT I dIT—F0EA|
RIS & ENLETH S,

BAGEEL LT [Hff] L5 FEIAEROEEHER (1870F) CLH IR onEHrE b
. 2Tk T =>0KH% h. Mechanical Art and Liberal At T, EEEICHE 5 & 212,
Bl Lgatll, X ESoME VW58 ihE, §h DI RTHLBE LU H I BN L, HUTHET,
EMERLTRIBNL] EH 5D,

TSNS X B LHE ( Technique ) &RVAMICIEARAEO B9 % KBS 5 BICH
EDLD@BEHNT HHOERICFE, HEXERT 5. LIchi- THEE, BH%Sv et B
FROCIWENEEREMTH D, BHNEERMCAGHREEDOIM X 12 2 1T ¥ U OB LA H i
DExG 2 bhbh. £EFMIETERBENELOREEBOABY I HEMEBR L Tx
( Technology ) LFHIN DA, HAZhABIZEMEFIENDZ L H 5D,

—FRFRIEEC RIS LA DTS TOERIE L, KRB E AT L AR TH B, BREIEE
R ZOEROSUMEL WS L, HZOMCH D —BWEGRLENCEITSBHYET S
RERRBIE O — KH. —BAEAIRRAOEYOMEY, MERERAY#HS LTHD T bR LI,
S ERREOBRRS S D LEA ST B,

R THMEBFEDEEDERTIABI T VATt 5 70e Lichi - THEMICIZFREN B
HIDBDDTH-T, FREHEM TIRREFE»LEALFECREAEITA 2L ThHD, 0
ERMTIXERNAOMREEET S Z L TH D, BB TIXTOME» SEROEBE L EET S
T EENTDEMTH D, LIch - THEMTIL, TOBBERDI-HEIZh e -1, BHROEEE]
LI > IeBRIE TR, HEVELNDDTHS, BAIMXERL, Tohohricf—my
RPDTHRADFE GEALREBIZL > THRST TN D TH %,

L LERBI# EBMERBFECCEE NS DD TH T, FORBOBERICED EBT I
HEIZHRBORLTVDDTHLH, TebbEHARE L L TOERAMNTEIL SN 5 LRNICERE)
CHEi DB D, FICEBIMEATETL IR, TOEBIEROITEN TS B L, Fhrd LIZIBIT L
hREDEW, Tbbdi ) BEOREMXERT S ENBHITD, I 0L 5 IHli—E KRB
SHM>LBOEINTRE LTV DTHD, 1ok i, 1804 L 0 19T 2 T

...... E < =0 =X =
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DEMO—MIERIAPFE I N, N, H s pI8UEIT (BB & F DO h Rk X85 DICE L7-1%
Wiz>\TDEZEL | ( Reéflexions sur La puissance motrice du feu et les machines propres 3 deve-
lopper cette puissance ) X ®EFE L7 ZHUTH AL, OFEBLEETR, BB LA R TS
HHRMVERDT BRI TR FDBOEMERICAICERITI DI St b,
DEWXTHDOFEDEFIZOVTHEN, FFORBITOWTHES I Ly,
HRARETERORFEOEIT /L 2 THE THFFIITIFICHE S h, DBLIZTIHARRIZ >
ZTORIRRICIIEED /7 AT~ KR¥EDS vF v TD~v ) — - £4 7 ( Henry Dyer) H\F
EXTEEA L OEWA T T Y » 7 KX ZDKFE% Imperial College of Engineering & FF A
TUBe ZOBI D M= Y27 )y SRERT AR L EEE LTI S B vEE A
DTHHS 5. AR = =7 ) v 73N T02FEICE TN HETH Y, 1575F B 7= Engineer
(BRE, £EZEOE) w—ing (FIB, B, #EErTRT4FZER) LT, BRItk
B OEPIROEEY BT S L 517 h, ChALERENT, BEGERIAT S TENE
LI SToDTHD S,

THEGS FBECEDRED [#] L LTOBBEEINSEEIDITIL, EF0OHELIN
BB WRFBHDOKFEDTAEZ R\ T, EHDOMBAERICTE, BYLD (%] 0fx ot
DX & LT MR Y DI B L 0 ABEDRE THA 5 LHERROBPILELIERH LTl B,
18794 (BAIG12%F) Wilbn B T¥FERORAIOFE & LTIHFL R X h, 1881F KB
[T F1BEYRAL T 5. I CBHIN A LHAEKEEL 1 7 OHED—E [E
EILXFESBRFRPIZT L7 x4 FEBL HHANTEBREN O —ESY I Lt T¥R (T
FEIRFCETLL0ONERDO TEALREHT) OBMELERTIMOEBOBEYESTIIC
EVES THRIRMEARCHBFDNOKFEX BT AOE BESCERT 50 LTZ2 A5t
DE 5% D % D DFEEEBB DO FET A Z 2 OB S D AEK, BR, K, BE,
MiE, MBOFBEICALLZEHE, ~—F -, T—AR, TU, %7 - A, BREOESCH
W2 S O #ped NS TIVCR TR B 2 # R OSWER R B A BA 2 a0 B A
LR N R S

GRT N7 3 FEORRICHTHIE TH O KIEIER IR LR K 8 E L#e X 2 oFis
Brbefc & L THEEA b BT I BB R A 7 AT O EE T¥¥ Lo Ed Il b+ —B2 %
R L CHEECEREYEATIEROAEIR Y T¥ RN EEUARELTEY»EB-54 0
Lt (FERER) ) Ehbe

M U [EEHEHE) £ 18N I88FRCETIZNI. Z 2 TE¥ISHACLhTWAESEL
DEERTH-T, KX, ¥ WE # tE MBELE20Thl, 8 1y T¥ 8%
RF7e LA BFA T oo ERERAFEETOBRISELEE F TOLMBY LD L, IR
D, TREMNIBEILAH L TIRAFEE DL DI LIThbD, DL HICE¥ER, THHOBRIT
RS2 KBRS R T e » eBExY L 5T b, SATLHTFC I -Ti, &<

BIFEi CIaEs & TE2 IS 5 2 LR WBE S H D, THEEITIT I ) BB
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FAfThh, BERCEGTIDILHNIEHEI THOIA TV L5505 5,

DX SRXTHEDOREIRERLOHVFVKIILH - T, ARL-TEDEBRNRERILDHZ &1T
w2 e AR B B, Fod 2 [HRLEMc 2, THEFERROEBHORERYFIFLT,
ANECE S THEELZ OIS LS5 THHEMEMAETSHZ L TH D, ARBEDTHT, A,
B, B, BRI IO=R2AFREEN5B, THI, BEENRELTIANRGRHERLE LT
AR LIcBRBE S %, AR THOBRENRBERNICED IS LTHATA AN E VS Z &L LB
BIGR LT3 0, cOMTTHELBELIIRE-T\5] LERIATL Db, (HEDHED
BOEA RS, I, BE L LTARCEII RS L 5T ARE] EERIA TS L0MS
bo ¥t [HEOFEINEBERKTHAEM, TrHbbIERMEMNRLETIBEDS B, Thk
HABECER > ONTHETHS. BRBEORRVBEARLOLDTHIDOILR LT, THIIAL
AT ERYARONMR LT 5, BABIMBLBREROEE XY BN LT3, THIA
U< BBOEALER Lris b, AENEROBIC LIEbhs | LOEHSHD.

IHITHEEREM, 5B EDELLNCFTBIET, BEX v EBELH D, T
BhbERBELEMYFESONTETHD, ELLOFEFAVHEVZIE, THITLABA
BIEDOGEICANIC AN Lo IBHERIFIZB TS & 2 ADEFEPCREFFRLLEFE  FM & &L
NTEY, Z50->1REORED, [MCAHOHBOERYEMILTE D, TOEHRIEE
TR, FLVGHB b - e THM & L TREEET2B0EM L TE TV b, Fho—HIZR\WT
POTE S TH T L H THMOLHRILBRE T BAMFORBAYFIML TS L 5F2 /T
BB

FAITHFL S L0, TONCHABELEMNE BT > T HEELT B, BI¥LHE
MiaxESBE LN EETIXL, THEEFONTCHARBE L L TOMR & HMTOMRI1£EF L
TWAHLIICBS. LIch» TITHIEML D, B¥EANEBLL T DB HERY R L
TEIDTH D, ThbbIFIBIIHMNOMBOEICEEY T 50Tk, Efitndonx
FRMOMRE LT, FOFEMNE, WHIEEROLLEEIIY > T 55, REEROLARBEGRY
T~ LIBRIREEIC B A RRERANERID- L BREAIZER L, oo icH—r2 RS> T, HKifiok
B BENHRBC L - THRIT T EREV S —H %X S > T Do ERLORETIXITHL
TN R E M OBRRICHE S L uEie bt e REHEMOKENSRED &, KEILTL
YEDFTHRIB G VSARMER LTS LIIRLT V. SHD X S CEMBABICEEOE S Y
BENFLL D, REOCBBOANEMOEA T LBEENI BB, Lichi-> TIFEZIEIC
BMOBBCEALE DI EAMETH - T, TI0LBLALHF Y B LOHEMARCTINZ TR
CZENBETHD, LD > TLH¥ LT OEFICLERTEORM AL ZD 5 LICNRTSHEY
P> T b,

DX YRITHFI—E»S BAEEMERTH O, —EH» D RAIUIREERREAD S BRERI>EXR
LTWSHRBETHD LEZ TV D, ZDLYRTIHOF ML hO—HEDIcHa —81 LT
MA Y TRARFELVEAIND Z LT %o
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2. HEEROES L THOEEHT

2.1 IHFOEHFEHERBOERE LT R

THOSFEHBEHE MR LIcORBEEMICAT, FAKCH LS ETILiL W F3FHKEn
BN b TEADiX12, 13 TH > T, TOER UBECHEE T 00 EE-TF L
FEEHR LT, BEDOINZL » THIENOBIFLERNCI U TE S DRERHE T, 2,
FE =YD RFIAREINLIREL—FOF L FERLEINDIRELDTH - 1

T DML magister &P (& IT Y KEAHAD), EY (LR r = v K¥EHAE) B
FOZFEML 7D, magister (BRZE ) IMEOZFIT LT, H2\EOIREIOE 21 & K
FO XS BREH > 1o TOEHDOFAZIIFAGE LTONEEDT, BECEE,ILBHEYET
UL Co BRI KREFEDBHEIC DD THD,

FA Y TRUMRRDOVITCE S TT 7 - /DERLITIZ LED, 74— v, ~AFAN7 L,
1506F D7 7 v 7 7N bIZEDH ETISOKRENRIRR I N TOYURED V1 Y OERKIXEED M A
VX DIRGERV R, MEFE LTREBOKENVEIREINICEDTH D, MFHAKREDEEATH
H, BERENLZORDI% S > Thrfoo T LTH, &, EDOV WD EFETC LT TR R
ik BT BB FREDE LCEEST BT e SRS LT v Mg T8 %
T, PHAILERO L, TTRAVIZLTS, BFVERD LIcfEy 5 5B X » T Tk
e Lick ZADEEIMTHE L TTHRTIZIc e T LAKFEDOLEEEI I TS MOTERNIC - TR L
TR0 THL, AFHMIBMEICTHL, TOEMRIBERTHZ, £LTH v MIBEEBE KL
THREOABEER LT Bo 1A Y DAFIZIBMED L AZEORISTICIEE - T, 1809E D~
W) v REORNICEABIC 7 v b, Y aFA A=y~ ART 4 T EDENEBAIC
L - TIHRORRER, BEHEB»OLAKEIMEL, HILOUBHOBEALERD. 7VvAL D
AFELAIERE A, BETHIRFHLEHOEVCERTHALOXYEHBDITHTHREL LS &
T5H0T, FEAMLIEREBN 7 7 v ANLEMIFEREBRBEFTOBZICH LT, N1 Y KF¥
DIEHHIRET b bH N BERA L LTOEREEARL LTRELODT TR Y, LA KD
FLUWBRHOBEEDLDDEK E/ > TWh, DXz bL D, ZZTIREMNPKFEAADZ
LR ENEh 5T TDIH A Y TRREEMBEERLT. H. THbhb X5k o1

—H7 I VAT, 77 VAEMCE » THEO¥MANBTOE CHEEEEOH TLEEALE
LI TDOTHbe 1T8IEDERRLUMD 7 5 v ARSI ETHETHF i —LL»TE2 5
T oo £ LTITHEAE, 184G 7 5 v ARTED ) — £ —DHFBXEL, FHT¥HED
A4 =71l 5 tce 1TI8FEICHIZETHILE % ¥ 8 ( Ecole Nationale Supérieure des Mines )
2, 1THFEIC A TIEFEH ( Ecole des Travaux Publics ) 2387 X htce ZHITE TR
#% ( Ecole Polytechnique ) 1275 1, 1805 ICHEDEATICHEES L, 1o, 1778 F 1z T 228
( Ecole dArts et Métiers ) 2373 h, * f;iﬁ?‘jilﬁuil829@501¢9%§¥i‘mfﬁfﬁ%5§’%& ( Ecole Cen-
trale des Arts et Manufactures ) % £l5% L7z,

MA Y TIRETRD X 5 2fBE K% (Universitaten ) I3 FEMBIRESEROBEBEAY L - T e
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Sfehy, 7FVADE=a =L KYT 7=y hEE LTEFEMBELXT O MO L ER LD L
nicF 2 =Hn1 -+ yha2—L ( Technische Hochschulen ) »3& & Ntc, TOBEEDEKRDL &
Vot —nAr—=DT. H. ( Fridericiana Technische Hochschule Karlsruhe ) T, 18074
Johann Gottfried Tulla 2 X » TET Bhtf FOBABNL DT 2>0T. H. 7, ¥HERM
{275 5> Tuv% Dresden ®T. H. BET 611?::” MY TR RIERARE®LT. H oF
BHEXZOXEHI TR, SEENBBCNTHEEXH#HFE L TL500X, boEOREHE
DRERCE ST ERBE LT DO TH S,

—HAFY RIKEDH YV F 2 7 AZHEMPBEDANDONT, 2—8 o ROKEDHI YV F 2T 4
TIFRIBA IR TV EDEMBHTH D, 1 FV ADEEDHELS T, 18HATITH V- TIIEDH T
Z2ETHY, ELOTHIFEEL, AORFBLIHEKRL, EKICARBEEQCELXBERTH LI
BIOHWMBTIRDTH D, STy 3 — L= DAL DIT60FE L H1830FICE A5\ FA
PREIOTALT, EEER LS EENT 5V ADT A Y v Y VBRI L > TIED M SRt BE,
R, BUPKEE, WMEEEL LTI, AEORBIFRE NOHRNBMOR M LB S HE s
FEODWT Do b ZiEP =2 4K 7y P OERIBBEOUE & XK EeREIX R Lice R
1B, 7y PRI Y TR AORTEERF 10 THE S, —MITERBNIFEL LT,
FEES T BN Y ERET5, B LABSEBRIESL - L hx ik 7. BRI
7507 bEDTHTIBEICTESADITTHDLH, TTIMDAIEHY & - T T-DT,
Bk 7e ST AL L TEERBEZEXFIB LR LUEEL AL, XERFLY L
5> T\vho RAICKEHFHIEIZI64FECEETHRT bhIcOXERETTH 5,

FR18ACICR > e HI LVEETEERODICEREE D Do B OEFLFEDOETH 5o
B X A HEEX EEBEECHh LD TH D, L LARH B IRYBEEE Ty 2 -2 -
AT 4 =V vV vOBBEEDZERE EDORANTHR LIC180FEICIA ¥ 5, EEED TEEHEIL
RICT VA OEBRTBIFR O ET7 5 bOBALTHRLULEM S LCRERB LT 5T
BB, TOKT 7 —< (e EORRE), T—Av— (LEARBLEORAE) LILX -
Tr v F SR OBBELE TH R I T

DX ERORBNILEZH LTKEOFFID -1 TH D, ZhidM FY) A&
DOFEBIIHEEIC L - THMBBE L LHEERO S DICER IR T dThH D, TOERE BRI
FMEBENRECHIND L 51, 18405FIC 7 5 A 3 — KFECTFOHEHEI T 7V K
VDR = A= T g H U IBA0E T BN, Flor v T Y v CRFETIRISISEE TIHFHFE
DBADII A T T DX 5 ICERE OB TEL LT A £ ) A b KEEECOBERITH
BOXEREWLEF N, BEERNOESCR W TEBI Y LB T L i olke T THRLESHEE
DI2DDHIV 92 (a—H oy ARV, U=X, TYRAIL, w7 4—=F RS=3vHa, Y-
s PRy )T H ) AISTIEM 1SS IEDRICERT Shte % ET8ILIAER, Er A
Ve, YT 4 TR s FAXRRER A L OAI0TECESH L, FEREEM S v ( Imperial
College of Science and Technology ) .ifi%’ifléa‘lf;?

Db =

HORETR THEOREEBFT ORI LHRER BT b b, THRFRVMKZINICEL, b
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e

19 EAF ) ATIAREOSEREMBECRBEINT, T207 VBB THRDDOH T &4
TiEF 2—V v LICFDOFHCTEI-HYV T 7 =274, %DOE. T. H. ( Eidgenossische Technis-
che Hochschule ) # # R THBE S &2 LoD THb, Thpg—r o 0BT 5 X 5 B
e, REDKNCEHIRON THRERETLERE 8D & LiXTTIB~1ch, BIEBH ORI
DRKFETHY, UFOEFEIBHRTILHDSDNED 5T YURFOHEEABTICOWTILZ 2 TiLEE
L<&n&vﬁ,%ﬁk#@l%?ﬁmgﬁﬂﬁmf@at@f,%%%ﬁ%lﬁ&%ﬁ%&tf
R THERERIOBENF L1052 EThDe ZDL AT LTHEFBTERIARIN, *
DEFFRLEFR, RRESFELFEFK, FRIERFEANLERL T

FERFTHH L ERARETRAZOREL ) TOHBFEECIHEESENH - 12h, fhd BX
DEERBOICDIEESTIMNATH 1o T LTHERMORRBITHZE » THEA T DY,
TERBFIZE > THEBEBI—F L, BEBAOSGFEEHNECKELLEID > FHEIKYE
DA L BEHE EROEFEFIRB LT O THER» D, BERBYE A KELKB LT/ 570 20D
WEICEE L CTIBROEE HE L5 LVEEHEHOT 0 52 03+ S B ACHEE Lo ERIVET
LRIEN RS, EFEELTIERINIY, —BEBXHES 0 ICTrRAENESh B E &
OB E - TV B,

2.2 HB¥EHOESLETAR

(1) BEEEwESOERE

EFREME, 19MERNLL Y ) BT 4 - EA BB SoNRBBE P EHICRELT, B
BEIER L@, 20MACRBITIIMERSEE LT, BETIIY = v MEEAEBICK D, ¥
TEHTBRRREREIC X 5 BB ENEL £ b M- T Y AT 2% —F L. T D, MREEREHEH -
DHDODOFEMITES LIcDIZMRTH DA, R LELEBITIEOES S E L 1o & 2 EHMTE
BORRETe, FRBEMOFRINC/L D LEEERTOMEILETH Y, Tk L oEe
MBEPLBICI/L b, FI-HENEEFCHEL T ABI¥OMES, RE), BENRL L ORI
DESSLE L

TR L 1R, BRI ED THEBRM DD D MMmE A U TR, RiTi BB TIFEIR
DEBICICh, EMORMST, AL, I, lEnETXTave.—2HETRD, P72
7 > v TEM, WUROERE TR A — b 4= a VAT, L AVELELEETEE
EERVBEETMREANEBIT T L 51070), ZhuxBENNOERINCIT S foditit, HE v
AT LAIFRTHHZ &, BREDD D Z LIt ENERIN, FUREBL, BASLEL X
Nbe INM7UF o TAF =t 2= 3 VERE S A E VAT ATHD, CHEEHT AL
DITILTIFER D > AT 2B ET5H L 5 TRl udebisun L, B2 ofoxiss, EER
PRy b (F2tab—%, BEFIE= Ay b, HErKR, ) I EDOBBEOMNBIOHRENLET
H%o

F—t 2= g VITEIHOBELEY FORDPUTHBIAAI STIEE L TIN5 RERDOEET
TiL, BHIRHRETESRDZDOTHSHA, HIENLIEEL LTANCE > TiT- Tt Z DG
HEIWICIT S DIIBEROTENLE TH D, HHRIZL LD EARVBER LTV AHIIXFR X
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B0y, FIBEREIZL > TWeD T, TAREGET S L5 2 Ll d EFK LKA DEMIZ &
HERE ST, EXEEGLR, EEEEOHEANVERIN, FTHEREG AT L05HHE,
RICEREZE > AT 4, BRERE AT 4, BREE S AT 2 LR IN TR OBELRTRRIC /L
1o BEEICKIT HEFERE <1 7ok vy, ZFERE AL I —IZRENZIULT 2 AR5,
FIOMROHEN = — X LBRBEROEELRE Y AT a0 HEINEEER, TLEY 3 v HE
MFTRRIL TS 5 1oe D ERXETFHERC L AIEHRAEIX, BECETIHEM TV, AR TIF
BB OHIEIE®R, £E AT ALK 2ERUEILED v AT ABEHDOIDIEELMEETH S,

¥ HESEBERERICA s &b TuW5A, BRoFE, o4, L, &3, FHK
IED AT 4 7T, 2URERIUMIZIOADS 1 FAE TOAAEREEL D &5 X 5 IeiEHRIE
BEHEZDLEF vy T -TLES WhIEAT 4 7F v v 7HTEDL LT TH-T, ZOHS
EHOLDELT=a—AF 4 7HEBETH, CATV (BE7LvyY), €547 57X, FL¢E
S& BTHMLETHY, WDHAANLLETESL DS

ﬁ&7fﬁf%:VE;—ﬁ%ﬁ%ﬁ@ﬁ@ﬂEkEﬂE%éh,%%%:hf#ﬁ%@ﬁﬁﬁ
BRAXBCIERL EXET LY, BEIEBHIEROFIC, SEEEOHIEL Skl AR
FRINHEF TR TV —RICIZF 1 v 2 avE.—2pFERERS, v E2—
2 UBAEL L, BHEBHTHEEEMN LD, A—ri—av . — 2, FHER BT HEE,
KR, BREZMEN /L & RBEBEREMEGTEY BN L LTEPR TV 5, BHEXHLSETILH
AESDS X — 2 51300MFLOPS, Hiro S —810,/2045630MFLOPS, &+ ® V P — 2004
500MFLOPS T, 72V ATt 7 vA4#HHOX -MP 45 800MFLOPS, CDC» Cyber205 —
4 p 2 400MFLOPS o v — 7 thEx b b, K% - ENIHERT L xR LRBEIN TV 5, HEE
IR BHCHRBEIhOOH D,

—F=VFAa v —524 8Ky b CPUDKHUTIIFNT TEIh o HEORMES, 16€
vy FCPUDKREL S IBETINI VDHENTZD LI »Tce Fo, 7757 4 v 7 BEEE
IERLTE«OR¥EROBTCERIN TV 5, L LS HLAETERIR TV AR =
75 nit, FORENT AV HIETHD, HbEDOY 7+ v - THEEHIZEFTH D, Lichi-
TY 7 by = 7TEMNOMEGHNIEZCE TR TS KETH %,

FRRAR=F AR b VAT A, ATHEBMOMESEA T, HEMEESLE LV §IEXEN
FOMB L EWA 2 v € — FCRBEINCT - 8 FRLTTR &35 A7 4T, THFHC
TR O T, WEZK SICERIN D, BB 2 v 2 — 2 OBEER AR SRS )
HSF T ARBIDEMORTEY I8, LI ABOBEREYBTLORIEOEL S LWL TH
nT\ %,

HEEREMIEREN CREFRSICER IR TV 52, BRITE TR EBEERIE FEOH
HTHRERLILDTHS, Hba A v b2 BEEORANERT S Lt Eaf VICEEERIE L,

PATER N =S i = S —RJSF T

COBREBLEOBMAOBMAICL s TRENVVE LEBA#FLZRZDTHDHH, ZOBRAICHEE
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Problems in the Higher Education of Engineering

Yoshio TERAUCHI*

The progress of science and technology after World War II has been remakable.
Especially, in the past few years, the methods used in engineering have inproved, the objects
of scientific research have increased and new fields in advanced technology have developed
with rapidity.

In these progressive times, it is very significant that teaching systems in the higher
education of engineering should be examined thoroughly.

In the first place, the basis of technology, natural science and engineering were investigat-
ed. The author considered that engineering consists of technology and natural science, and
that it has set down the basic methodology for the transformation from natural science to
technology. Namely, engineering does not only make the arrangement and regulation of
technological data, but is a science which systematizes the essential qualities of techniques
by means of rational logic. In this time, engineering grasps technology itself as a scientific
object and introduces natural laws from empirical laws under conditions that can not yet
point out the law of causality.

Next, historical changes of higher education in Europe, which affected the engineering
higher education of Japan, were considered with the social background. France played the
role of pioneer in technological higher education about the time of French Revolution. In
those times, the German universities had not admitted the incorporation of engineering
faculty. Then technical colleges (T.H.) were established under the model of Ecole Polytech-
nique. In Great Britain, engineering was admitted as a university faculty after the Industrial
Revolution.

Then, an outline of technological progress was described, especially in the new fields of
advanced technology,

—reliable designs, flexible automation systems, info-com technologies, expert systems,
artificial intelligences, gener-recombinations as new technical methods,

—new materials, transfer machines, industrial robots (manipulators, numerically controlled
robots, intelligent robots), new medias, super computers, super conductive magnets as new
objects of study.

Then, the mental attitude in the development of new technology is described.

In the presented paper, the author considered the problems of preference in general
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education and professional education. Viewed from many angles, the following conclusions
were made. General education is necessary for the formation of students character and the
consolidation of their intellectual foundation. It is also necessary that the professional
teaching is perfected in accordance with the progress of technology. Therefore, the author
proposes a course of six years which couples the master course to the undergraduate course.

Next, the problem for the co-operation of university and industry is considered from a
standpoint of academic freedom. The evils of too much practical research or the contempt
of basic science by a charm of financial support may appear. It is therefore necessary in
order to avoid these matters that a system of self-government and freedom is established in
the academic community, where community-members make repeatedly free and democratic
discussions as well as efforts for common appreciation and consensus.

Lastly, the author indicates that the “form” (process as norm)naturally comes into

existence and affects academic work.






