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Table 7. Seed Culture & ¢ Inorganic Salts

Solution ¢ K

amounts(wt%)

Inorganic Salts
MgNH,PO, 0.1
K,HPO, 0.2
NH,CI - 0.1
NaCl o
CaCOs ’ 0.1
Surfactant (Triton) 0.1
- Cu, Fe, Mn, Zn - Trace
pH . 4
»I TR
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o] Jikel A9 B2 Thiobacillus Thiooxidans,
Thiobacillus thioparus %-¢ #f3sl =, EES Table 7
9] inorganic salts solutione] ¥3] RiLAFE 15%,
ethyl mercaptane 5% % fns] 32°C o) A 48 BE=
o] A& 100gr & active alumina ¢ ‘60~70m1—°4 Hze
BEAND Aoz Pt

o] # gt seed & M A Fig. 49 HBol A EIRIES
oA =t

5—2-3. BLETE

o HEe Fuirhel HEILAHS Bkl feol

SBRE B TAA BEAA 87 ¥EBEe o2 st
YWz oA EEEREM BRETAA BXAA Bkk=
o KEkdE ﬁié&,o_i R.J. Strawinsky o] k3] 7}
s Q. |

Table 8. Strawinsky o] BRIERS 53 &b

= 20

o] e @A E#H Pseudomonas, Alcali-genes,
Bacillus & # 4 el =4 95 Hitu(Table 8)o] T
HWE 5~20%F Hhndte BRMLE RS

ol#t BET B HERC HolA Hw drld B
Vibrio desulfuricans, Vibrio aestuarii, Vibrio therm-
odesulfuricans, Desulfovibrio & it fi3} <] Table 9 ¢
ol Al EERREYo =2 256~30°C ol A BEE AL
o OELKRL B o] EkEe BEIL RIKHA
of ik BrE HEESES BOAR & QA 4.
Eire, KEH BREGES ZRA9A g

Table 9. Strawinsky o] M HEES AT Kb

K,HPO, 0.05(wt%)
NH,CI 0.1
MgSO,-7H,0 0.2
CaS0,-2H,0 0.1

pH 6.5~7.5

NaH,PO,-H,0 0.1 (wt%)
NH,NO; 0.2
K,HPO, 0.2
MgCl,+6H,0 0.025
MnCl; - 4H.0 ' 0.001
CaCO; 0.001
* FeCl, } 0.001
Vitamin Trace
Amino acid ) Trace
Cu, Hg, Bi, Zn, I Trace
pH 7

2 & X W

D FAEAW, 18085, WBEAEEHTHA971)
wmEe EE(L), BEERETHATD

2) WWHEE—, AHEE, FEE0970)

3) HulkiE 15, KHAMART1970)

4) Chemical engineering, May, No. 17 (1971)

5). R.J. Strawinsky, U.S.Pat. 2,521, 070(1951)

6) R.]. Strawinsky, ibid., 2,521,761(1550)

7) C.E. ZoBell, ibid.,2, 641, 564(1953)

8) I. Kirschenbaum, ibid., 2,975,103(1961)
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COMPARATIVE PLANS OF TRANSPORT SYSTEMS (drawn to the same scale)
50 . 169 50 %0

COMPARATIVE SECTIONS FOR 2 DIRECTIONS
5 o 20 0 @)

ELONOMIC DISTANCE |PASSENGER-0R
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PRIVATE CAR ON SURFACE STREZT iN Z1TY

" 100 calew 10 o
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mmmmm.mmmm a5 requi 530
] . required upta3dmph. | pervehwis mie
1.500-2.000v.p.n 29 conts

i

S CDEEES CIEN IR ORI R o R R R R 3 R
MINUCAR ON £LEVATED AUTOMATED ROAD (STARRCARR) SYSTEM

) [ ) e o )
. interchange
points
Wi PR B SEE S8R WA SERET 1 2mie ervals
| PRiATE CAR ONCAUTOMATED MOTORWAY (AUTOLINE) SYSTEM E‘ [_J 40" racius (mimmum).1.209-9.000vpn] 43-70man
m m - m = = = = = asrequired 30m.p.h. 5¢
CAR CON SURFA’CE STREET iN CITY (no other traffic) 1nterchange

poInTS
25—5mile 15mph.
8’radus “intervals 3.000-5.0C0 v.p.h (crtyuse) +5d

[t 2] R

EXPRISS BUS ON GRADE SEPARATED ROAD (one fane)

44
: 1.450vph 30cents
#6’radius 4 mile £0.000 people 35mph. percarse |

in—-u_'

DOUBLE DECK BUS ON SURFACE STREET IN Ity

420vph.
7.200 peoole -

70" radius -2 mile 8-15mph. 2

—! o} e | e | s | o v— — ———

TELECANAPE (non-stop system)

-25d per pass. mite}:

5,000 seated
10.000 seated

. 12'radws “2mile andsianding’ 15mph.

CARVEYOR 4 SEAT (non-stop system)

. n

MINIRAIL

50" radius 2 mile 5.000 seated 8-15meh 254

NEVER-STOP RAILWAY

=T

g
a8
I
T

15" radius -2 mile 15mp.h, 254

a2

The diagrams on these two pages show plans and sections of transport systems drawn to two
_different scales. The comparison of running costs shown in the right hand column is the actual

running cost and does not take into account construction or staff costs.
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APARATIVE P TRANSPORT SYSTEMS (drawa to the same scal ARAT 1GNS FOR 2 OIRECTIONS LCONOMIC DISTANCE [PASSENGER OR ECONCMIC RUNNING |0
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; : 100vph :
+38 BUS TRAILER rautomated robotuy iractor) . 25" radus as required 7.500 8mpn.
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H— — = —— :
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h: T Eo] (ULREIERD

op KIFS
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3 h ¢: o.5(gr/em?)

= 100 N PV g: 980(cm/sec?)

a 29 %_ . 200cm _ e«
8o :_% - ' M LTIXLIO (gr/Cm gec):

Q\:‘.( o = L looem
40|

20| -

' 1 | I 1 | ! 1
o S (felo] 1,000 1,800
T (sec)

a8y FTEMIL mFEE Ty

j0.000

$EB)S o}, BrownEEpel k3t —ERER ¢ %9 K

Fo FHBEERE 2 BE T, BE o FBEER
d FHEdAE & Rez Rrdd.
;:\/ gf:lsD

" N: Avogadro B

AE pp=1.09 HF7F 20°C 9 mHFHAA 1sec
o BrownEFho] o ¥ FBEIERES EHUE 9
T PEEEE wlwstel 2o & 17 2ok o] FA o
= uls} 7ol Hifo] 0.5x AWl E 18t hE A Z2
o fifRo] 1.0pol® h7k 29 < 7uist HEw KK
o] 0.1pol™ a7k e o 44wi7t ek, ojs}o] M
®ol 0.1¢ LT/ B8 BFE w=A s be Helx
Ax ¢z gz 24 nEdE Ao HAAL. F=nE
£ 20 £ WERTY Z/E FRstq £

RN B EEN #E

—gio = PR HEolTed ey FAA=
XA + A=
1. Air Cleaning
2. Dust Control
a. —ikEHEE
b. Gas BREE
o] Fel A st FHAwel EEIE Aol —WEE
o FaE Ao o]AL KRR FEHEE Bkt

= A%, pHste A%, F = BASE A%
s A% =: B2 A5 BASE BES
BiikstA v BE Bk fEsE AL THG. o=k
o pigEs EAFRAlCZE

1 BEEE g4 AT =& THER R AAZA

2. AT BES 7 BESFE 2 & A=
REAZD A ol s ‘

22 BES 99 S g5l FUE A= gz ¥
As e BEe] A4S = o BEES BHT & A9
o zzio] BES Jkel# sl

:LaM —gmyo = Abgko] WA fEEE dook
5 =i RS HAcl glelok stz BikpoE
& A9sl gt ol BEBstel AACl BTl ARH
g o & S ®rlz @

EHRTEY BREIAE ARE < 6m9 Eold
A T sz 9ok, 2386 BTE Ao
gEo] WA F9F BE R HRAZAT.

old Y BWEEES

BERE=F(h, t, m)
h: T BT &
¢ BT HTHM
m: TS B
oz BRERT 4+ Aok (e dFLE Mz »M@\
G 2o gAdA AN JTE BERS HE
3 HolA Aelwh. =z HERIEEA ?Q‘F%B%s
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BT Eole EEdd de 7 Bz = KHe BONE BESE HEozAd: RME BH5A

unloading & cycle time o] < WAL Aolnz B
gEe noh o e ikl ddtd HRMez B
& & dE HEe AAsteor @0, ol Hdhd
2 e o 10 A4 Fikdl et HE 2 BEHE
G R BRY BTRAA bsA EREE 2ot
xS Folk MRS FANE Hikel KMl %)
%E’/MB}" fEame el dol A+

2y Pk e vay 7dd Hkez G
Aol HAFE ATl RN o] HAAL L
BEEES stk & Aol

3o HRrEiEEe] M 2 o SRERE JaA
7hsrs] A9 sl £t »

1. BESjRE

SEEFHY BTFEFY B 93t BARMEA
C AA BRSE HEelth oA T WFtel Hgs
Dz ey BEAkez HAdE #7 B = 9
AL ¥ mHe LE= .

2) BLBE

HEZR REERS FlA mEPY BHTE
LA A SEFReRE REAA 2o HE
9 wo] ¥ W hopper o HEE}E Jjpkol .
FEOJiel ot B BEW A BT d:rséﬁiﬁ
44 4¢ + 4+

o2 /AT EEEEE A€ cyclone Pkel wol

frFE .
3) MBS
?Iﬁiﬁ%%.oﬂ“ AU o1& (S e
Aotk ol AL 493 MMM 20, E2 o7

mRoz ﬁifﬁﬂrﬁ HEEE=ANE BREES ks

b Aol Fvh. = BROlEE B9 4 9 Bk

BE EAZ dlenz FEFEe. zev KFle] s

REERE BENEZR 4 AT £ gd. =

BHE B 2z o RiEd s WET . BEg

%oﬂ“ o] Mt= FEE AHE3te Aol ,l°‘=% o]
< BRes FRAY.

4) B 2 g .

RFe kel fkatd RFEBol 2 @
Bite A FASTE HRold. EES @wEs AR
o @zt BAIEE Yo BMARS EHES.
7}*“&?“ BEY Re W5 &K FAR H@

Hig AT Jtade KTFE Bk ksl mEiEst
ai HHo gdozz KiftdA SHEd .

29 RFE SRR BHAAY F S FHoest
o W= d. FAY FE FRERl Lol
E AN Qeone HEyae KT ks 94
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KAEkoezE o388 Mol ¥E FAIS.

5) P4 (Scrubber) i

eggEEe BERXEREC gas Y2 mRgEREd
$5 = 480 EREEPA A AdAL 22 HE
GozA BREEoZE A BEMHEL HEA
A & dd. EEoEE KESY A% KiFs BE
el gl ket BTt Aslmz K =v #
WERAS JREES 5 THEE £EY 59
<% Jlzol 8ol Ao}, = dFE BEEKES A%
7o JkigERel MR T-oFS HBol st Bivte] H2
o}.

6) EREE

—fi o 2 BELE E 3w HEEEERoR &
B HEm AREES Bty SERS BEAA
27k EHT BRE BRALAG. 284 mﬁﬁ)ﬁ%
o BRJISE &M corona HE-& FAA 7). corona
W ket BAET lonrp [Eion & zmrm En
3 BEEEd KEd £EEZo= BEYRTS. o
BRF] BAH GESFFY dustolt 2 BRI K
3ted & ion o] st A FEE o] HEEMY A
oh. BRAEEANA T SEEBEIMEEE Submicron
Rl Y B T FLJd KILEEEES 2ol F
A7 AdEAE ?éiP_i BT & B3 RS
#ErRel gt s, BEWEES=AE BT~
EEeJ AL .

(E 3) HiEkiBE%Rs ﬁﬁ@ﬂ:ﬁ?ﬁl

{200><1o6 ton/yr(57%) BARBWAR

152x 108 ton/yr(43%) AE#ELRE
deEk 93%

SOz, HoS

BRI 70%
HMRE 16
Ak 4
SBEH 10 LR 7%
{220><106 ton/yr(£2 HBHH)

10x10° ton/yr HARBLEE
(BRBEF)/ (ABHEER)

NO. 100
HC 5
CO. 1,000
NH; ' 1,500

7) HHEES .
FHER FESE WMTE 2 fEd o=} RE:
o] 2. & METF 4FE ZF EHFHSHAT BT
ARl whehd EEEEL ETHAS. BEFEA ®§
RIEY 2R 2 (s £R K3 T A2

Voeux 7} 9HE o]tk v o] B

RSl e] apparent size 7} AR CF. HihEpEs
E ol FEREEM Kt BETE BEAAA
cyclone %"1 3] HfE}E HRelH.

Fd Loz FEEAEKEE 150db BES HIE
EE BAETS YL sileneo] wol fHANn Y. F
WEEKLEE it FEBAESY BEE @ BEN
F5 FEdAA s¥HEsSEs ZECE multi-cyclone
H)= =gl

ol 43 o LEEEES REsted HEIk T
AL WS KE(27]), SERY LEHESS 9
3to] BEES oF 3 AL Ewel o

E plant 28 E FHEHE LEKEY EAY
space & FEFHE FREIV A LK HEE AT
BER%e] plant o] HERE I A Y EHRS HELR
BE BANe: BREHE A& space & 45
Ealz BEAE HEMoR o] EdE AR 939
of g}, FEERIT BEIA Hez weiw BRIER,
scrubber (%64), cycloneG&E.l)ols HEEEE K=
o KES JERFIT 9.

o&ol KRB gas 7t k= [REC) EM KEE
3t Al A4 Zel BolE .

WY RRBRA @ Fo=A 19524 128
5 H3E 9 H7A o Londonel 9343l smog 7t #A:
ko] oF 4000 B9 FHlo] FEL RS MKz T
d AL FHEE ook
© o 194342 9B 8 Hel Los Angeles 01]/&1 %’éé?‘}
smog = London Smog &= A& o & HEE HEY
& pigeld A 53 BHHE 54T 2 FAE§
fEskel #4AstE Los Angeles Smog o #E3tr] 413
A California el A= 19474 6 B 10 B “#4 %2
B WISt A energy o) A B A HES
so] THpe] Hmol EHE Q. 2ol o]l 4 1960
o= EEE=YEY HE gasrt 2 BHHo = Bins

-4

KGBYeol habe smog & BFEZL VoA wk oA
AR wE gl 1905 &Rl Des
FE7F A= 7
e AL BEY dols BRAAE 19563734
B fEAE A :
Smog 9 AFEH Aoz London Smog 3 Los
Angeles Smog 7} $l=t. London Smeg = London 9] 4
3l HAlel £E2 RERSY RRESQ BES HES
(SO0l &8tel FHslE ZAolvt. Los Angeles Smog
= A plant 2 EFHEEYH U= £ gasoline 57
9} RR RILKFMHECO S EHMEHNO] = %3

smoke & fog &
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(B 4 KEFELWEY HHE A g/m

| Gasoline Engine| Diesel Engine

Aldehyde - . 480 1,200
—FBiRE 349, 200 7,200
® L K % 62,880 21,600
ERBILY 13,560 26,640
R (A (] 1,080 4,800
Ammonia 240 —
ok E 1,320 13,200

Gasoline Engine o] E#EGAES BER gas RS
SERLE L —E’&E%)ﬁﬁ RILKFE | 2Bt

(ppm) |~ (ppm)
Idling - 4.0~10.0 300~2,000 50~1,000
mo 0.7~5.0 | 300~600 |1,000~4,000
(0~40km/h) v
EOE 0.5~4.0 | 200~400 |1,000~3, 000
(40km/h)
A 1.5~4.5 [1,000~3,000, 5~50
(40km~0/h)

(B 5 =zFH HEWEY #ERE

BEIERBIR

W B 4% B i

ES B A& #
CO ppm 50 100 18
NO, ppm 5 5
Aldehyde ppm 5 1
A mg/m?3 0.2 0.15 0.01
Bi ¥ B gas | ppm 5 5 3.8
% B | mg/m 1 1 1

A9 energy & ol {LEBfyo s O Oxi&ant(f}ﬁﬁ
LI E : J1b8 smog)7t &K o) o o] F3} B
destel HES BES Bksts Ao, o] AL Los
Angeles 9] F&Hz27 2 W=z EE, A KEEIeHE,
@3Sl 4F& 2A wzmydch. Los Angeles ] o o] 4]
E G F AE o8 go] KRBERS RElre 9%
= av.

B4 Helidol %e A =E FHlettd o4& wa
Wik ot BEERS KREAD F d& Ao+

W] o KRRHRS) WS 2ade kEHL
o 2 FRS Ef# gas(S0)d) KA —mbiRs:
(COYell fkat zio] k. SO, ¢ WAES HHRt &
109 kol ok, London Somg = SO, 9} #fEEe) {k3t
Aole. = COY WAEES BHHS P gas ol o

# 3 & WY HHh BT AL HFT AU,
SO; o HoS &= AR # 57%°)19 ARHEEL

43%7t 9eh. = CO gas & £z HEjEA 9de B
A3 Zlo] ek, = k¥ HHEY BABED ASH
BAERS KT RRSAT.

% 4 = Gasoline Engine o} Diesel Engine o] A HkH!
HE {MEHRHEY B RTSAos = Casoline
Engine ¢ fI= Sof JEMfREe] 9% PiHEY %R
T T Aol 474 ¢ § Qx ue) o] HE
#HEY CO = idling = 744 o] PH== 9.

1960 4R Ripatelod & BN L “EEHE A
BEiE & HCol 2 fEMpHol . "dn et &
o 1960 FRe] 4ol o2 COZb kel
Hemoglobin (i1 3) 39 #&&77¢] o1& #ste} Co-Hb
< e 23le] Hike MG MRT EMSE
frRe M#Eda gnede e -5 9 &
o] 10% Bikel =w miEHol 9 Feae 2097 =
W g4e gor 60~65%% IR g}

£ 5ol BRPHEWEY FERES HESE £
B #le Rwmde.

ol AL AFR Aol 5 8 fFEe ¥ w9
L7 A B ol ¢ REHR HERES e
o2 FolAE ¢4 Ao,

HERER R Bl Sl A, WEAY, &

A ROl T 24 W BUERREL JikE e

ok 3w} o] Hitx AF BE= e oF & Aol

3ol KRB £ERC = 9= ABEPR
gaseol] o Ao Bl A B MEL fHEs 2
o 2% s nrle .

BEBEE FE{o HE gas o HHE

1) Engine 9 BER gas

2) Crank case 22 5] blow-by gas

3) A tank, FALIRENA HEBHE gas

HEH gas o BN '

1DCO 2) HC 3) NO: . 4) 04

6) S0, 7) $LEY

Him gas o HEMS S WY HE

1 ZBEBRIEY %iH

2) BB EiE

3) HWEtH L B

4 BEEY g

5) JYIT Eie HiE

6) ALY

7) BER gas S MR

Pkt 22 HEFe] HaMos His o okal k&
% Whel olutx] & & 9l& Aol

5) oxidant

.._._67.__
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<B x>
1. #rifbet HrTE
2. #iieEe] Mgt BH
3. WA BES 2o =& RER

1. #Bh{tet MHEE

e ARG @5 doivdz e o=

e S vt AR BEAWeA dova g

it WHENC £ BT B AR K
HAE @i =AE EEel AY et it
o] wek Hils AR AR EEE FA =
oo o MBS B BAHT FEL WA H
A+t :

Bl #iie wBRE A BREHET RS
£z fEstd BHREHE BT K HE2 A
£ oo ubel #Hot ETEe el =t FEE
HEol Eobst Hiibst mEdE EFxe A e B
W w2 kEsA SR

o]l 4t BEBES P. Gras: FERLY EEE 4
Huz ABKe Egstz g5 B ABREE RE
i@ (Collectional Economy) E#lEiE FHEEHGIRH
(Cultural-nomadic Economy) A7 B S RS
(Settled Village Economy) 7| BifE& 8 (Town
Economy) A A By & KEF TR (Metropolitan
Economy) 2 43tz het. o764l A A Bl
FEREEHE THRALE O v A B i

W ke B, BEd oMk, 2o HEma
i, 25 BRZ 9% BEAoH BB
KRS el @ Moz KBRS
IS Teol »E 5 2 Eme st e
o1 EEol Aek Rket. ol ehre] Hiifke EH
Wi BEREY ERol sx gon Hiifke} G
RESE S WET e Aol ‘

ol g bl WHBEAS MRE 2A W
oA o HBAMGRT Qe BeFs A=, Forrest
Pitts:= JEET HERS MBS BEES KHBE
ok Wik BES Bt MHEMESFE gl
SR, SEBRES e BERM & E
B 9ee nelFz 9 Zolgh. = R.Schnore
2R T5EES HEHEES e KBRS i 1t
pel BIGE AhaE O 2E SFHER ARY £
o REBES FRLY AEM HHoltn #RA
god Ame Mo EEgd MEBEAXRAA 2KE 2Kk
AA skEEe2)TH HEHE JHA H& (RS
qos #iize AnMhe FES HRULs SHRE
WE, e Swse WA dada dth
o] ghzko] Hilfbol MBS MG e
o WIHREI BEBR = FRE dz doe
< Brksd 2uE HiHKHe HEel Eolzde
& Frkshs Aol
Zelz md ue] ey REBERS B Bk
2 (A7) 3 Bt RES R oo wheh iR
o feAe MEAA 94 £ EHRES Ao
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= a0

—Hiel B ﬁ%ﬁﬁi« deilA dds A B
Bkt

ol o} k& HTIIRPS WP HE A FHRe Wi
Wt A= s AT REREE B ol 79
A& A= .

22 olH & HrikEe FREE #Hiivt WES
o Az Anst #ehge] wek BAHE ARIA &
TR i Eol REES Dxm on EHEREMEED S
RIS MEe s F2 9E Aol

el & ML el #BRH e g o
g7k #ES: RiEd e By —45%=
A R WS wx gon old #|I RO
= A4 Eobitz & i A+

EEE R 99 AEBERIA BiKEEEgs
Bzl ow REd oA we Weps FEL
BT thrEd .

2. WATEE HE2 BE

BHHL WHRES o il A FIRTED 1
B Aulzd A9 BEs KESn J: B
(hinterland)e] A 8] =& AEEHE eIz dolut
L A, OF, BEY BRESystem)dz & & 97
o Ao Ae LEEEC S Hi MRS Aux
2 FlESd AEHS MTdz BEGE HmEg, o
%, KEZ%SY BEHEL oJs BT HH L
oz MG Q= %5, &, W A% L Hi
Al 2% e

wheba HEEE S AR bo R B o Eke M
el B 4 Jlen shtd EEe $8(bundle)o] 2}
z 2 & qAd. ze=z Y 2EMe] EHR
(System) = FESES] ZERQ HRd #a2A HE A4S
b kb, B REME PO el wheb Byd K
BMTHS e BEHHe #hA2 F A o A
o EBMo= dNEBS S MR =6 s
LBRGT Fo] hEHERe Bol HEl: Ege
EWEY) LRI
HE ARAZ & JE TEMLE RS D

=% A% HPIR (@, BE, W8, EE %

538 e 59 SRS ateREIEEE A (Social
overhead Capital) (Ei%¢, Wk, BEMBPEFNE 2
o A2 EES MEAESS B9 B BEAA
EX#H & BREA A

oo} & HITEHS Kbk Fo] EES WBE X
e #5% WRSA =l o #id] 4w gl
=kl wet o Y BRE A4 =29

Fte] el moAl el KH

o7 HHEHES BES RE ddE i

A gERFEEl A9, StvE kg (regionally
oriented) T kol o+ & vk #HiFE A (urban-
oriented)ql T Jjpko] o}
COHUSIRANY RIS EH BHIRY SEIEE
£ vhE BEEE IR mEROMY) k8] e a
o FTIHHoRE EFEHEMS B RdE @&
ETFel WBHE ZAeld. ©E 2R SR i
o] AE ol #mY BB MNEE £ HIRBEE
o) EARE EEdE MES ./vl w29 HREEECl
g hEe #kEFERSE Aold.

wE Wk BRI E A2 AEEFRS M
& & 9 hF FH—3 WRERKIA F—3 &
Bhol e & dx MMEHS Bt EF AR
B WAL & Aest I fehd KERTE A
o]} '

o] HugiREMy BELHEAA A Loz
2 e Bhe RS MIELREC . B BRE
Relx e olw MRSl ZEEMQ RS Mg fir
BRIY MEEFEC . BEEHT A58 R S
HASEor RSB o\ Hisst e 71 SE
7} glE Aol Myt mER #HE=Ex BEE 4
BLE Sl A= B 2S5BS EEMY 439 mRs
o] 9 &5Bho] HUREYO R SR K AL od
el £EFHC S iRzt BR2E 209 HE
fERe k8] FEe ¥ Aol

& vy Rk #HWiREE BRiEke #
el A AL fAfFE Y zeu HERERES
PgesigutiRe] A LS AN BEIAE MR
Aelu 224 HYGH L @t Rhioll A TS AR IR

dE BES T3 E B

olgjdtel o FEEFEo|l PHEHGMIE SERHIS 9
§ Mg Auart AEsz SERCH Kk
(basic) o2 BA4Y & Jdx HWBRABTHES 93y
EREELE BST 7 Ao o

Wi FHRES & BRES Wosts u gl A
#& A EE 447 (Inpnt-outpnt analysis) o] Vb HulsEt @b
43#7 (Regional accounts systems analysis)o] FF= o}
$A v PR (Economic Basc) #2FJKe] neh
HWESA FIE= %

o] FiEel Al e HHEHE Tl A EHG vie ol
FAA & RERRE B EpEE)(basic activity)s} #y
WAREES 9% JEMIEE) (non-basic activity) o2
W= gz nE Ao,

ol A& Bl MHHEELS kel AEe £g o

— 69—



o} Eol = 28] FEIERA
AZ: AEEHoR ESFEAR & Aol

wa o] HikelAE HMERS HIEERES o
L4 oo EpERe RES JEEMERY REL A

£ GEEDTS o AT

Ao w Wetd ZEGHEHY KRe Adetz B
Aol .
wg ojw BEIS o AT ERTIERT e
Aow ksl BT Mog FAE
o AR5 T o2 FARAE BEA T L
RS dobE & YRl HHEHE LHRLHES
AR 2 FiEse FES e Aol
28l o] RlTIOIRIE EobA® HigEt
o WS ez delAwA MR RET &
m 1ol w HiEWEst BRE S gz ne
Aol .

e

3. MATEES RRI 10 OE HER

Wilbbur R. Thompson-& #Hii#Ee KES 274
Bis Bstd 4viz JEd o AMBREE &
HFeEfe =4 (Stage of Expor Spec1ahza]atwn) o]

BiE oy #MiiEEst @7k B Exelt s
o %Y 2EPdA £FH e BREE 2e

ol ot

o] Bl A o RRIAY z o5 BMEE RIEES
{eEf = (Stage of the Export Complex) del7bA =
gz mEd o] B AT MilidlA LESE £k
o #iEF HolAx MRS EEHHRET HiA =
FRIMEEET SolvA Hol ek LEBEL
wHoz FRI e BREA Al

2 oS BRI EERE (Stage of Economic
maturation)7} 24 -},

o] Bifol Ax HMmAEFEBEAT £2 AE H

BEERs A8 AES A FozA RAL A
= floz o FAA el HiblHe %) WE
A W fFEdA BERoEd BRoE F4d
AA HE Ao,
A BRREEE HURKETILEE (Stage of Regiona
Metropolis) 24 ©] B MG/ @9 BFHIAL
Bl 9w Wit HEBHE 2 F A=EF BEEH
2 HiElste EENTE EEBiGode)d #HEE A
o] Aojul 2ol F3H KAl v HAol o F
oA A et ’

o SR e BRSO E SERRE
HREBo) FiEsl: EyF¥(Stage of Technical-Professional

7



Virtuosity)el e,  Ef.o] Btffel Al oWl #eBkd Hifir
ol v} My HikEol 2EMoE HE Mg o=

Folet. flE &A= Detroit 7+ HEEFE S B
39 B0 2 Bostono] #HEFIW WY ez 3
= Foldh.

zE i o] 8 e BMEE AX H8ET REST R
3 = HiEL RS A R E s BEE B #h
Bl BEZE dv Aol HWHKEY HE= #W

Bt s BES BES Al U g
g & A7 dEd 2E K#EdA FAESE
EAMA BFEREILIEEA 28 WEHA FEE
& Aol

utebA #HHREL Bk e BEE Aﬂﬂ-?‘]i
JALE o A= BEeE(Affluence) 24 o @T%f—’-i
AAEpel el WHEE Zleole EAlE ¥ (Equity)
o 24 Fifge]l dutvt AFSA HEE Ak ME
Q Aolet. A= ZEM(Stability) o 24 o] = B
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Operation Research
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® Markov Chain and their applications
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CURING MACHINES , |
Green tires are automatically molded and vulcanized with a certain pressure

and temperature for a certain time into various shapes of tires on these auto-

matic curing machines.
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AozA B A% RIS Ay sE Aol A
Z8 AL Ae 42T 9 AYUE KBA A
Lt BT o Rk e 3RY dee AT S gl
cegA Adse o ¢

JAA oz HRAS T BEMN BHESIAE AT
2 oo ¥ & JelE o B FGdAE Afzol
A9 &g BEHA Fohe A R AYALF
S DWeEY £k FIdoF Fx st A GH
ol vt e BESd A FoA gow o "k,

2ot oy Ado] BAY 4+ ¢ AEE EEd}
Ho vtz AT Aol & Ad BFEM WEES ETH
Azt @A ol Rulelel HEML A SN =
E AL “BA"E Z otk HdAFAR obFE Yo

¢ o

of stAlt. 2@z S|4 y=aztbtcolA b=c=0

od y=azoly 2AL —KEHS HAkolt T Ax
= BEATRES fd $8 Azwde A Aol
Al A & A 2o I oz mado] =

)
9

A ske 2ol —L (g +ar =27 S
Aol fnn A KA Heldr ¢ e
oleh. olEZAA Y HHE MK BITHEA A7
£ WATEE 4482 944 & & ofx wa
& KBAME, 2AclobLz A9 Fde st
g Qe BAe i) ABL 5 Uk Ly
ohd 7t et
B2 OBRY KBAL ude2 Foldz 2 Kol
Pias HEel 25e SASE g 2 ARH 2
BzE @k 2du AFos FHE F ok: AR,
RSl MRS HHMES A7) FEEm FAE Q
Astel FAHA gz A2 4B BHREE AT
Z ol: AR, HEI AHIY ALY BRSO A A
ERy EHF BHE A8 20T F ks ARl
W ARl 2z FEis olaE mike zEAw 2
el B3 BEE ¢ Aole, 288 wie A3
Aql Wz 88 ¥ @ dup olEUE w4
BE? ~

2Ad $e)E visionel AW FH o199 874
o2 #4A 79 EHE AAdA VY, A4S LR’
B A4 B2 Az BESAT dAE
ek, ofH AR Y s kEBAC Rl WA B
&5 TRHEES RN A S0 ZRste 4T A
24 238 F 9 53 7 &% o Folw
o WA HfFE ok & Qo] ohdrt vt

5. £ g

S48 BRE T4 it

agEz f4 AR A7y FAE UFUY B
fool = Higpvel H o st g A o=
®EMo 2 A45A sronl etslA . o AR
A 4o EES ATY BRI HL IFAL
EHA Euts] xHAYE AL B4R BWHE LE=

g

A

nd 2L oy

=)

s

s

3
—

C & Helnt. B 8 ALK AR WEE, B

Fty, WEG ST @ ¥ 2el mge ¥AY
4 9x BREIAUA BEIFGE 47329 R
ge BA S mAE AL kel ez
e dEom JER Jrie AYAEIAE BE
. 297 W] $7 KBAES ST ok
A% Aoz 2487} S AL A2E AR
H Eshizts sled A4Y FES BAsUE
sz $%A gom dfd. zzdtel dAdd A
o2 HEEE AU Aolu YelAdE KFelS
£3dAE S5 Auge A%zl 24 34
@3 233 3342 & 9 Aojd = Ao

<zz 38>
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AY a8 O

- &

FAGE BEEEY 22e Yddoez 2 Az
FEY Awe o7 Hs. zHu ofg =
oF3 BT HEEY 28 3Foz Hot &
Y ¢5ER SRS E REERSY A
e AL ERASHY A7/ H% AT BHF K
el A 19644 BRI AE AgoE AT TAR
o ERWE, ERLS, ERRE =t s
ok, webA K ERSEERY EAHES Ade
B B AWERY My 3 39" THE—F
=5, BR, BF, B £8 2 +K 5—39
G4 BA 2 2T TEY o Fo BEF N
) okl 9lek & Aol vt

ol g ikl A W S5 TEES B
g Aslel da ABE 5T AL A2
gol® QA AREe oz AMst FEE
A%tz 9o, 2 Zot Fuld Yo} AT
2 AJANA LA E Qe AFSE g o
5 APANAE 427 552 dof olgdd FUE
9 AFE 2B AF B B £29¢ F2 9
o sl Wed AP AMFAE RyAA dw
g7 e 2A7AA G BEFe] Az B d4d

rie r.?ﬂ

o .o

s °{N e

AT AL 1955~19564E ] ICA 9 =9
AFoz FZFHe AL d5d Aoz Agd we
EHE Fz A AEZ L 498 FF3Aq 9 9

BESLE 222 9L JFEL 29
37

< —BWEAGA, HEAFA,
ﬂ[ W) AAA ‘ﬁ 4, AAEFHAP A, Emulsion B 5
7 AEA e FAA 9 AFPAo] glo} oA
o] AgAL AAAA gx g},

1. General physics Lab.

TR 13d dubEedds Ao 24 AAs= -

fo= 449 Az 800 ¢ 16uto = HAF S =
ZF 247 3247k AAstz Ye. 288 AA =

i

2R

| o A
e Agad W AFY ASEst 60e Hel 9

vheh B4 ok F Aol
<A &>
D zAg d=
2) A9 BR
3 A EF
4 FAA
5 744
6) Young &
D g AR
8) =4

9) de Az
10) 453 A%
1D A E=
12) 371%9 ¢
13) F5de &4
14) 49 A%

15) Joule 8] ¥ 3

16) 544

17) A4 A

18) A9~

19) al=9 A7

20) dwlAY W&

<A F>

FA— Ag Ae £58 77
2. JHEB%A

289 1870 AAZE 4
et 7T ¥5
g,

3. Physics Lab. II
A7l AE FE 13d FA A q_zﬂ,z] 2y =
A48 ALsz Q).
<AgHE>

1) Farady constant measurement

< RES=Z 9t

2 AFHEE o)
Fo2 FYLGIRA A A5
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O aatal 2

2) Low Resistance measurement

3) Triode characteristics

4) Electric potential measurement

5) Viscosity measurement (

6) D’Arsonval #ifiate] HARE 374
7) Laurents sarcarimeter.

8) Kater pendlem o] (& B hHtEx %
9) Amsler & ®1AA ol (K3 =HAZH
<Fg AQAT>

Laurent & #i¥Est

Kater 7}

Kelvin Bridge

Amsler ¢] = A A

Tensiometer

pt. Ring

D’Arsonval # §74l

T8 Ad=

.4. Physics Lab. III

3shdel Al gtz Jdow A HAdd ¥
B AAsz Yot Setting HeolA FA e AF
T gAE 222 TAANA ATl ASHT
ool Huldte] o] APA ol APA S| F]
go] Q. 3~4amo] & 27} Hel APtz god
A9 Ageld = HYEel AP Y& 2EE
A3 2 & 9 Fold. FaAPNEH AFE o
o3} 7
<APHE>
1) Heath Kit
Voltage Amplifier
Bistable Multivibrator

2) Electric Furnance

3) e/m measurement

4) Geiger-Miiller Couter

5) Frank Hertg measurement

6) Hall effect measurement

7) Microwave /gﬁ
diffraction effect
polarization effect
interference effect

<Fo AQNTF>

Electric Oven

Franck-Hertz Tube

Potentiometer

Galvanometer

Radioactivity Demostrator

Cathode-Ray Oscilloscope

Multiplier Kit MX-815 B/U

Power supply

Sine-square wave Generator

D.C. Milliamperes 0-500mA 1
D.C. Voltmeter 0-15V 1
A.C. Ammeter 0-10A 1
A.C. Ammeter 0-1A 1
A.C. Milliammeter 0-500mA 1
D.C. Microammeter 0-100¢A 1

5. ATl

AR Fzo BEY, BE, 0NE 59 BES 7
& $EIEF 33y AAdA AAG 3~4 7
o] & =7+ Heo A &9, 3 TF, ¥EHE
Yrasel AR Mphs, WHEE, f£EaAd Ad ==
Ao wskRE, 24 2 K} KRS HsHE
¥, zaAY Kot HBEEES Wdld Al LAy dE
HapAes ATt A Bl 958 A=S
o} ol APAe] Z#FAA AE AFE GFH &
o}.

R
10x11 Bath
4x6 Bath
B a
HER
BB

A5 (7))
N2 1
1,000cc B TFHel —etzgta
NELS 2 F] (el B

WRs BER

N N NN
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KODAK  D-72
D-76

KODAK Fixer

B S8

6. Emulsion =

o
fo
4
_O,L'
rie

A7le A AAstE AgL FE FAS
B FEe) Aol

<Agu9g>

a) Planck’s constant measurement

b) Spectrum analysis

'¢) Diffraction Grating measurement

d) Experiment on the spectrum of Mercury

<AZAF>

Sodium Lamp

Laberitary Transformer

Diffraction Grating

¥ 337] (spectroscope)

Photoelectric Céﬂ

GIOW-Lamp

Meréury-Lamp ,

o el JEFEL vzd AT FHL T

I J& wZF AL w7 FEol).

7. Electric Lab.

F3AA Bad ARAFTT AP& stz oy
NTFHEoR ARE AAZTTHAA AA 9
= o
£+ & g don FAE AAo] ke Setting 0 2 T
Z59 Agwiet AASA FRAA 2 Y+t

<AgHE>

1) Flip-flop

2) Astable multivibrator

3) Schmitt triggers

4) Pulse Generator with 0.5Amps in 25NSEC

5) Ring Counter with visual readout

6) Bistable indicator lamp driver

7) Crystal oscillator

8) Sawtooth generator with high linearity

9) Highstability parallel-T oscillator

10) Transistor Test Set

Zol A & Pulse ¢} Multivibrator o 33 48

dgid a0
<AgATF> :
AAE 7] Fol g B 2L Zel At
~ Oscilloscope
* Multitester
Sine-square wave Oscillator
Electric Drill

Grinder

— N NN

joy

Power supply 2 ete.
HAd AL JQYFs AL Ene WS =

=
29 237 £A AF discussion & 4w

_ﬁ.
A EF dE XolJ = dot.

8. Physics Lab. IV

a) Laser Beam

b) Crystal Growing

c) Electro Spin Resonance

A g AZbE 23 AR HA4AA A¥
% W + g€ Aot 4T 2856l o) 4ot
£ 5o 9len Laser Beam & 94AH o4

l-nnﬁ

o

.3:

AAZ =2 Qe

2ol BT AYAE g4I} 2AE
9 4g4el aFH A P e A4 ek =2
2 A9 FHz 94 2% 44l

ARt AR AR 244 UG AFY g
of 2R7kel 9A ok gAW g AAgel F o A

A% ARe T 5 Y75 vt
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0O 8a =2

< E>
B AYEES B 1046de] BES 2%
<k 7 HEE, EAARE, THSY B hEREiH
¢ Mzgger ATE S BEY BELHE
BEAAN S Aokl 154 1FAAE T2 290
2oA 3 Aok AR BRiEE 6.25 BEle =
AEe dEA e Ao 2 ol F 195540
ICA 9z 8 gL RMEigol oz o
A RESA E Q. HHERE, ERERERS, B
EHERRE, BUTERSS, ABiERRSE, 2
HERRE, HEEERE, ERMHERES 9
on zo] Hristel BREHEFAC ERAAY IBM
1620 o] A2 FAFJNSS fHEEstdA = WEFEE
& Eo] nJl2 g,

1. ERARE

T2 28BF BEEo A BRILES BEsted
SEG JlxAd AYE e Foz 2 AFRES
2 o-g5 2t

A7FE 4 1A

1) DC & AC measurement

2) Linear and nonlinear resistance measurement

:3) Cathode ray oscilloscope

-4)- Power measurement and maximum power

transfer

5) AC series and parallel circuits
. +6) Resonant phenomena

*7) Iron resonance and iron loss ‘measurement

.8) Fundamental 3-phase circuit

49) Hook on type ammeter design

A7 F4AY 1B

1) Ilumination factor measurement

2) AC bridge '

.3) Semiconductor (diode) characteristics

4) Vacuum tube characteristics

5) Transistor biasing

6) Transistor characteristics

7) Logic circuit (And, OR circuit)

dA A HREJ uAH] A& WEBH 23
A AF A5 2 EERE g,

a) EEEFT € BUE: 0k € ERAS 4 o
70fE7F el 2 SAEN = BT A 15zA,
750¢A 30mA 150mA 750mA 1A 3A 15A 20A 50Ac]
3 BEGF 49 20mV, 50mV, 180mV, 500mV,-
150V, 250V, 300V, 750V Zo]<c}. '

b) WIEEr © BEEEZF 0.0240, JBHAZL 26sec) HE)
BYiErE vl X3ted fREME, WER 9 KRAE 21
fE7F et

c) BERETEES : BEEL ] 20~700mega cycle/
secol A +1db o]z, BEWEH A7 kY A4S 1,
3, 10, 30, 100, 300Vel= EHY A% 1, 3, 10,
30, 100, 300 1,000V#= 24T & 9l HEEE
EESt7F 10f8 9l et

d) ?é}}&%%‘: A3#R impedanceZ} 6002, hum 2 noise
7F MRS 1%R5tel = BHRA ST 5~600, 000
CPS3l #IR2ZE7T 6f@ch.

€) Instrument Compactor : ©] A& BB S|
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Bl % A9 HEEEEE BiE § BES
7 Z2b sERA, BinH, EiJEHE 2 D’Arsonval
Bl AL 7 st BRske Bt $& BEMEE
KT & AES F o)}

f) Bridge : 3#r Wheatstone bridge, Kelvin double
bridge, Kohrausch bridge, megohm bridge, impedénce
bridge, & ZF 10f87}+ ot s

2 R 2 BUANER: d974%
Afluxmeter, doublexX; &3 Bk%: 2 Epstein #iE5E%
% 57 AE¥l 2% 7k double bars #3EE
< A A :
w-H s REstee Asa.

h) BfrzEd : BAEBRBozIEH BEH o=
7174 8f87F lE¥l 9714+ Rubicon BE Efirz
Ehel Mifse 298l 49 @} o] & %Mol Rubicon
SRS 1, 0.1, 0.01,9 fEkms Z3w9
& 3BM % 0~1.61V, 0~0.161, ¥ 0.061V= ¥
Ao RE 1x107°VAA] A%s] WES + A+t

ol 4 A AFg A shel RL.Co 7 HEHER,
FEHRETE M, &R oscilloscope 9 BRE ocillograph %
A A7t AA "k old] B A= MERA E Mgt

gausmetter,

2. BERR BRE

AR 3BEA S0 Higol BT EAERE =
des 2 GRS 28 2
ERLERER 1A
1) Characteristics of series machine
2) Characteristics of D.C. parallel and compound
machine
3) Calculation of efficiency of motor by dynamo-

meter

4) Characteristics of transformer

ol A Wik B-H B AR

Agd &y 0O

5) Speed control of D.C. machine by ward-Leonard
method ‘

6) Transient phenomena

7) Power supply

8) Vacuum amplifier

9). Transistor amplifier

10) Cathode follower and power amplifier

= BRIE HR 1B

1) Characteristics of induction motor )

2) Characteristics of synchronous motor ‘

3) Parallel operation of AC generators

4) Silicon controlled rectifier

5) AM, FM modulator

6) Multi vibrator

7) Transistor receiver

8) Unijunction transistor

9) Analog computer
Folo) KIHAA ¢l AL 3 ‘oscilloscope’sh Bl
#E BAESIE ‘relay unit’e} ZEMEEZEE HERE o)
At

a) Oscilloscope : #8 8 524 =z 3HE Hewlet
packard B2 A [l Spsec/em o) ZEE 2 F
ST Aoz o3 Hgolds AMAA = BES
#2715 F A+

b) Relay unit: o]ZA& & EHENA ST A
o= [EEEe] IS EHANA 2E oscilloscopert ok
& MRS} AMAAA T 4 A st £ BER

C RS T 20 o REAA EREE o

AF F&H3 B G F YA . 28z Hge
7153171913 CROE = 2t=2o] = camerad} = ({5
Bt —40 sefEs=lel .

3. EEBW RH=

a) BIF 3 BEE: BRERAY BENBLssE
2A FHEEBHE 40P, ERRER 25KW= I M-G
M o2fel ERETMBARE 15AA BBl &
EEEC B, e BEA o A

b) B : 5P A7), SPEBARIAE =
3 149

o) AU £ KEEHAE : SIPIRS R 5IP &
HRER, FETHE, SKVA A, THEFEE
B BREETERABEEHE---559 2 AE
717150 w A= gk

d) $EERSE : 3KVA B4E3 ¢7) voltage stabilizing
transformes P.T. C.T. spiral core transformer Z5i
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O asts a3

BEFARRIEH, BEEAs =% 27

e) FRERERES
ator, selsyn transformer, saturable reactor, B EjFEE
AgzA7, €375 &

D SBEER : 1BH A-C 457, B#HEA
% 7] shaded pole motor, capaciton type, 3 3-34]%
A7 % 18§

°]9P o Mgmme fHAs] FE2 3EBEALS
S, FHE, Bl ERERS AJ=z BBES
9 73 BHTBERS —FF
9 & BREES BERERRERS Jrd 'R
% TgEA 3t amplidyneS ERAT EEABFE,
EEHM, HKEE, THlY BTEESY BB
A7 .

oF= 7] t}el gear moter selsyn gener-

£ EE 2 BURAY BHERE stz A
ERREEE

1. /NEDEEEE
KRB
YRS (bench type 3m)
B HE T
BB ESMAEST
BRI R
KERKT et IS BE
AR 2 ERRHIERE
. Neon sign demonstrator

10. #EEET

11. BEEH
Tol slod HEER, MEAE, AR L BEER
T e, B, £ L BEEERS ¥ 5 o
= neon sign 9 fii% ¥ BEEEE odAsz R
PRmAAEMY K 2 FHee 24 5 U

=3 ERY BRPEA 9T RERESY BEz
B % KBS EHTo=A RBEFFD A 7
2 A S st EESEA RBUAREY S99
%o AdE dEF sz o

o] Sl = HEREEA Ho Jdx £E ATA
= Hifslo] 9lon bombarderd HEFEFEE S0
ol BEArS MBS BT Fksz o KER
BUEE o3 de] dF 9 AP & 228 F
sz 9}

© 0 NP R w

5. BE fif RBR

BifE 4 B NAAFA AFA &L LA

A

3 7 A% AgE 9FE . g9 K KRS

dAE ICA dzA8d 84 =99 BAAIH
D.C! analog computer & zZ3A Heh. =8z 48
FEY HREE B 2o
ERTSER A

1) Analog computer

2) Two-phase servo motor -

3) Servo experiments

4) Illumination experiments

5) High voltage experiments

BRITERESE I B

1) Protection relays

2) Stability test of power system

3) Frequency conversion

4) Logic circuits

5) Motor applications

6) photoelectric elements

7) Dielectric loss measurements

8) Characteristics of magnetic materials
9 733 EEE 7. zEz EESIEES)
£ 2 BIFEoZ 400 cycle ¢ FIHS 2 9. KREk
Fol = 258 5KW =& 400 cycle i 27717 4%
s}e] glel Al contral system o] 3 FEEyol AL o]
BFEE ARtz g

= @A EAANTE Eelrh Fd 1971d)9)
%[Ee Yale K&o] 4 7453 IBM 1620 & w$fHe.
2 2olz gEd 20K DIGIT 9 MemotyE zt3 gl
oo EfA 2 ok 7,000 & A [AH com-
puter [EIff 2] = programe 2 Machiné Language,
Fortran[[ 7} WJfg3le 1/O & Puper tape r} Console
Type writer, card puucher o] # = ¢z},
ot F27} Tr. Module (4] 24 And, or Gate)o] =

Exg =
_IZJE‘I__—
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2 Computer Hard wared] Z¥% 3 Aol FHolx

Memory 7} 20K digit 2 CF 8-4-2-1 type°o]2&

Machine Language program < %% 4 Sltt.
6. :%EEEI@E%E

REETHEL TREW, DRER, ERMH, BE
T® 5 4 AAFFEH fRABE IF2 A R
Az Fedo KERBS REETES BEN KR
Ad L 23A F3x AL LT 24 Eobl
A gAFel AYe sk A5 234 Acls. 2
E%% Azo A BHREDY 339 BREER

sl Bz st —nibE RERE ALY &

Epo] AASA QA REEALAL 2 KRH
B AFAAE ZFId olz3H. 61d 624 =}
o BEREcz ZIREBERM AFARd A
59, zute LCA. 2oz FU3 GE e
A% poiEe 2 HBEE S 2aiaz A
o] APAL 4FTAL Ao BHRGY REEH
ZeHoz FIH= = . .

a) BIRREBERM : o] AL AAY REEAS
o wEd Aoz WY, IRBERKY SFHER,
BH5S 293 Aot

b) BEipEs Ay - BEMEESR, ZPBES,
HESESE, BEMEE, reactance BER T 4%
@wmae BEFEESY BfFke $5.

o C.T., P.T., flissl 49 : C.T. 9 P.T.9 #&
W 2 HEpEkd BES 3 #ES, CT.,
P.T., So= FASE: BEREKS EEE frip
circuit 9 EEHIRERC A BB EERS —ED
fre] e 73,

7. %’%& 2 MHERE

HE BE 2 HEAEA dx AdAARAE
154KV 744 BAET & dv ZMEEREE LA 10KV
~20KV 74 AT F v BERAERELSAA,
£EAABFEHAZ AR, HAAFAA, BEHH

B 550l 9o Lt £1E bridged AT EF

BEE A SEH 2 A

dud &a O

BTES £ S4AY, BEEY BEdd e o
WORER BERY 4SA¥AAE iz Jow
EUREGAE HT HRER S0 A% 2xdx

k. dA Ado] REFE A4S =iz dx 4
FArhe] ghie :

Mbeoz BEAY A4 249 AF¢ 498 %
o, KENE FAAAE HAIYLS FEd golA
Fosgy T8 F Ao kB 2 #ga
FoozE ofx 2 Aol Hmy, BMoE F ¥F

sz Az B OEFRAY 23 FUa5e
G2 A% 23T F Aok SRS HHAE
£40] g AF7 R BEY & dozh.

1. &% 2AA7 »F

2. L&A AF FE set R KB SFA 177
3. BUREER, AsMHR R SR SAA, BB
a¥eE mﬁ&%g

4. A.C. Network analyzer

5. 1,000KV EEE 4

£AE B AR A $evels SRS o] K&
Tiol —ast =le} KBl BiEy|FozAd AR
E ZAFES 2y oF T Ao
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O agy =

A QT e

EBZE 44 S5t #idl BERS BES f§
3 4y 2w o gusst Aoz FWT
HHFIER] Hakd & = 1917480 5 15 1938%Fd]
FILER] RE KLY H0F FESE o 1939
o }Rﬁ%ﬁmgf‘ﬁpﬂ&ﬂ gzl bt A2 F

gz B4t AAAQz A% D okF FAA

Ao =#8pe AXsgd. 2 F 19465 BAE
KER: BES ==t Iﬂk@ﬁi Ad==EA &
Aﬂoi REERLAELE: sﬁsm—:—‘ R N
AHE 0}1/]?‘%#;‘ EE HEEe A4°47ﬂ/““‘-?r
Ao whAle} AN, TEE 54 A3 -r4 g
25ez A2g QFEopt AARel W Hul
B Z& MR A Holdol ¥ YR LEK
‘BUBLY 2te A o] o] Hof] #ALE F FAol v
ek Aol A AzAAL G+ A4 FoE
S EHE 19699 BuRE#E ] RETBH (Dep-
artment of Mmeral & petroleum Engmeermg)i
HAHA FQde
B AYF a}+7¢ ey
vr'ua Ae At 4gAz Az o AR K
BAS £ daos 43 gE Add 4¥A
=3 Folg 4A4L g . %
A4A e deg 2Adols. AFAL HEER
W= (Heavy-Duty Mining Machinery Lab.) #&#y5-#7
E5r=s (Mineral Analysis .Lab.) B85 % (Mineral
Dressing Lab.) #EEZE#kE 5= (Geophysical prosp-.
ecting Lab.) SR #EWEEEHR=(Lab. of Rocks &
Minerals Identiﬁcation_) & u] 7 A (Microscope . room)
BT (Lab. of explosive) HA Al (Thin Section
Prep. room) 528 U¥E 4+ . =y
Ao w2t FX AAlE Fol BI R FHA.
Heavy Duty Mining Machinery Lab.
FlU A AEEE JAY A= E FAF ol 3t
Z ot A 5 2L 2 A¥¢EH &

Fohed FYEFo mHol TARAL @ $F2A
T %4 A= Fe

2 Hpye= 39 #Ad

2 Aol A A2 A8z

EERELE N Nt

349

k}—],ﬂ l:ﬂL

< AdIEALR, FAVA 9 AT,
AT BfHz

AN FAA ALFTFAF Fol
AAE ohd sk 2.

O Boring machine

2
=
A
RN
T

Vertical & Inclined Boring Machine
O mine ventilation fan
O Portable Air & Gas Compressor
Stable Air & Gas compressor
O>Sinker Drifter & Bits and rods
O Bench Glinder
O Elecfric Drill press
O =EEKER
O Roc_k Drill
O Core Drill
O Rocker Shovel
O Hoisting Machine
O Charger .
O Subsidence test machine
O Water pump & Motor pump
O 9+ 437
O Bore hole fyell 4] IP Method 4@ 7]
O Bore space 9]¢ stress distribution 43 7]
O #
a3 FAFAAAL d¥d FAAA -
(Mine Plant Design, & Drawing Roem)e] A X =
o] g+t
Mineral Analysis Lab.
FES FHTH L A2 A4HIAY 2 A
4% oo ST ASF 7 F2A A Jotm

AEA

B X
o

30,

k=
Mineral Dressing Lab.

QO Electric furnace

O Magnetic Concentrator

O Floation cell

QO Cone Crusher

O Jaw Crusher
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s a0

O Sieve shaker O Polished section Makér
O Electric Furnace : Thin Section Prep. Room
O Ball mill machine O Cutter _ .

O Concrete =4 A & (Shieve) : * O Diamond Saw
~ Geophysical Engineering Lab. ‘ ‘O Polisher
AAAE AF D ALY FRET L o O Compressive jack

sl JAAZAYE EHoz 38 AAFZL F O Shegir Failure Tester

JGgAEE, $2AF FYBE Soluh * O Hand " pressure ,
O Osciloscoper . 7 ojst 7 ®HAPozA APWEE ¢ T UL Ag
O Audio Generator A ‘H‘f} AgE Hag .Z‘°] Az g :
O Transit Compass g g S AA FHA AL v 7]51- Ao
O Y Level ]7;1‘41“4*1 Agg Az A o] FAF B Le g H
O Balance ' a3z st AR37] A% "e’n}éﬁé 1 3
O Theodolite ) om 200 o Fo ZatE A S HWES I T

" O P.H. meter : v 2 AT F Q=S 2 BEY Sample e NI
O Optical Density instrument ) oM TE HEAI UM LS T MBYl .
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O Resistantt tester - ‘ A. Applied Mineralogy Lab(D).
O @7 Function .

(Microscope Room) 1. Megascopic identification of minerals and rocks.

O Reflecting Microscope 2. Qualitative chemical expriment of minerals.
O Polarizing Microscope 3. Study of geologic model.
O Mineral eigh ) Related lecture courses

Mineralogy. Petrology Mineral Lab. Geology.
Structual Geology. Mining geology.
Applied Mineralogy Lab(l).
Function -
1. Microscopic study of minerals and rocks.
2. Synthetic experiment of minerals.
3. Study of mineralizing solution and fluid in clusion.
Related lecture courses '
Ore deposits. peptography. ore microscopy. Advanced
ore deposits. ’
B. Geophysical Engineering Lab(I).
Function

1. Instrumentations of Electric magneﬁc, well
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logging and Geothermal methods
2. Quantitative Interpretation Analysis on electric,

magnetic. well logging and Geothermal methods.
Related lecture courses
Geophygical prospecting(I) subsurface measurement,
geophysical lab. Advanced geophysical prospecting,
spec% problems of Applied Geophysics. Interpreta-
tion Theory of Applied Geophysics.
geophysical Engmeermg Lab(ID),
Function
1. Instrumentation of Seismic, gravity, and radio-
active methods
2. Quantitative Interpretation Analysis on seismic,
gravity & radioactive methods. '
Related lecture courses
Introduction to gepphysics, gechysical prospecting ()
Special problem of Applied Geophysics, Interpretation
Theory of Applied Geophysics. Advanced Geophysical
prospecting, Geophysical prospecting Lab.
C. Special Measurement Lab(I) Mineral
and Petroleum Engineering
Function
1. Special Problems of Mineral Deposits' & Econ-
omic Geology i
2. Special Problems of Mineral processing and
Dressing Methods. :
Related Lecture Courses

Advﬁnced Economic Geology. Special Poblems in -

Mining Geology. Advanced Petroleum.
Special Measurement Lab(II) in Mineral:
and Petroleum Engineering
Function '
1. Special problems of Mine Development.

2. Special Problems of Marine Mineral Engineering .
Related Lecture Courses.
Advanced Marine Mineral Engineering. Advanced
Mining Engineering. Oceanography. Petroleum Engine-
ering. Advanced Mine Development. Industrial Exp-
losives.
Specal Measurements Laboratories(III) in
Mineral and Petroleum Engineering
Function
1. Special Investigation in Geophysical & Geoche-
mical Explorations.
Model Studies
Geochemical Explorations

2. Various in Geophysical &
3. Investigation of Ground water prospecting.
Related Lecture Courses
Advanced Petroleum Geology. Advanced Marine
Mineral Engineering. Petroleum Engineering. Subsu-
rface measurement Ground water.
D. Rock -Mechanics Lab()
Function
1. Measurement of Physical and Mechanics Prop-
erties on Rock
2. Lab. about the theory of Rock Failure
3. Inspection and Measurement of . stress-strain
Relation on Loded Rock
Related Lecture cources.
Rock mechanics (I) and (II).
Rock mechanics Lab. Theory of strata control.
Rock mechanics and the Design of structure in Rock.
Petrology.
Rock Mechanics Lab(Il)
Function .
1. Inspection and Measurement of' Relation between
Rock mechanics and Blasting Method or uﬁdef
- ground supporfing Method: _
2. Inspection and Measurement of - Rheological
' Properties l
3. Model “Study on Subsidence by under ground
Excavation

Related Lecture Courses

“Rock Mechanics(I) and(II). Rock Mechamcs Lab

meory ‘of strata Control Rock Mechanics and the
Deéign 'of Structure in Rock, Ex. Blasting En Mi‘ne.
Design.

E.”Mine Machmery and System Analysis
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Laboratories(l)
Function .
1. Understanding about Mine Machiriery.
2. Operating, Taking to plece and Combining of
Mine Machinery.
3. Temporary, Repair of Mine Machinery.
Related Lecture Courses
Mine Machinery. Mine Survey and Field Work.
Mining Electricity. Underground and Surface Mine
_ Design. Advanced Mine Development.
Mine Machinery and System Analysis
Laboratories(II)
Function
1. Model Study on Mine System Analysis.
2. Lab. about Mining trasformation system.
3. Lab. about ventilation Drainage and Environt
ment.

Related Lecture Courses

Introduction to Mineral Engineering Underground &

Mine Plant

Environment Engineering. Mineral Engineering. Field

Surface Mine Design. Engineering.
work, Advanced Mining Eng. Mining System Eng.
Mine Machinery and System Analysis
Lab(IID).
Function
1. Model Study about Mining Method.
2. Lab. about Drilling and Blasting Method. .
3. Model Study about Drifting and Supporting
Methods.
Related Lectur® Function
Introduction to Mineral Eng.
- Underground and Surface Mine Design.

Mineral Engineering.

H8d =8 O
Field work. Advanced Mining Eng.
Explosive Blasting Eng.
Indﬁstrial Explosive (Mining System Eng.)
F. Mineral Processing Lab.(I)
Function
1. General understanding about processing system-
2. Understanding the Basic Mechanism of Mineral
dressing by experiments.
3. Understanding.General Mining Process
Related Lecture Courses
Mineral Dressing Engineering(l) In
Mineral Treatment Engineering
Mineral Treatment Lab.
Mineral Dressing Lab(I) (ID
Mineral processing Lab.(ID)
Function ‘ . Z
1. Case by case Understanding about Mineral
processing method.
2. Case by case Séudy on Effective Processing
method, .
3. Revise Study on Effective Processing method
and Development of Process.
Related Lecture Courses
Mineral Treatment Engineering.
Mineral Treatment Lab.
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