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THE MINUTES OF MEETINGS
BETWEEN THE JAPANESE ADVISORY SURVEY TEAM
_AND THE AUTHOKITIES CONCERNED. OF THE
GOVERNEMENT OF THE REPUBLIC OF SINGAPORE
ON THE JAPAN-SINGAPORE TECHUNICAL INSTITUTE PROJECT

The Japanese Advisory Survey Team (hereinafter referrved to as "the
Team') organized by the Japan International Cooperation Agency aud
neaded by Mrs Motoko Tani, visited the Republic of Singapore from
November 24 to 30, 1985 for the purpose of consulting with the relevant
authorities of the govermnment of the Kepublic of Singapore on the
Japan-Singapore Technical Institute Project.

The following Minutes of Meebings are intended to record what were
discussed concerning the implementation of the Project.

1 REVISION OF INSTRUMENTATION AND CONTROL ENGINEERING COURSE
CURRICULUM

"Both parties agreed that the present curriculum of
Instrumentation and Control Engineering Course would be reviewed and
revised wvhere necessary in order to meet the manpower demands of the
industries in Singapore,

2 CNC MACHINES
Both parties agreed that the CNC machines provided by the
Singapore side should be always available at JSTI, because the training

on CNC machires is in the curriculum of the Mechatronics Engineering
Course. :

3 APPOINTMENT OF SINGAPORE PERSONNEL AS DIRECTCR OF THE INSTITUTE

Both parties agreed that the matter will be discussed at a
proper time in deference to the Record of Discussions.

4 FM5 LABORATORY

The EDB officials requested for the installation of an FMS
Laberatory at JSTI and explained the necessity and details of the FMS

Laboratory with examples. The Team studied the matter and replied that

the request will be conveyed to the relevant Japanese authorities for
further investigation.

m %3 (l/kUthzﬂV ﬁ% %—Ta ﬁ’w"’

"
MGTOKO TANT LIN CHENG -TON

LEADER, . DIVISIONAL DIRECTOR (MANPOWER),
ADVISORY SURVEY TEAM, ECONOMIC DEVELOPMENT BOARD,
JAPAN INTERNATIONAL SINGAPORE

COOPERATION AGENCY,

JAPAN

Singapore, November 29, 1985
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(JICA)

JAPAN INTERNATIONAL COOPERATION AGENCY

P. O.BOX 216 MITSUI BLDG
2-1, NISHI-SHINJUKU, SHINJUKU.KU TOKYO
T 160 JAPAN

19th November, 1984

Mr. Lin Cheng Ton

Divisional Director (Manpower),
Economic Development Board,
Republic of Singapore

Dear Sir,

We are going to dispatch the Adv1sory Survey Team for the Japan-Singapore
Techn1ca1 Institute (JSTI) to survey the progress of the Project and to give
some technical advices to the Japanese experts and counterparts if necessary.
For the effective and smooth discussions during its advisory survey, it
would be very much appreciated if you could kindly provide the team with

answers in the written form to the questionnaire glven in the attached paper

by 27th November, 1985,
Sincerely yours,

(HiqeToshi YAOT)

Director,

Overseas Centers Division,
Social Development Cooperation
Department,

Japarn International Cooperation
Agency (JICA)

¢.c.; Embassy of Japan
Resident Representative, JICA Singapore Offlce
Leader of the Japanese Advisory Survey Teanm
Japanese Chief Advisor for JSTI Project
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11,

11t.

Iv.

Vi.

VII.

VIiii,

QUESTIONNAIRE

REVIEW OF THE OVERALL PROGRESS OF THE PROJECT

BUILDING EXPANSTON/RENOVATION WORK

(1) DATE OF COMPLETION OF THE WORK

(2) THE NEW BUILDING LAY~QUT

BUDGET ALLOCATION ‘

BUDGET ALLOCATED T0 AND DISBURSED FOR THE IMPLEMENTATION OF THE =

PROjECT, AND ITS_BREAKDONN FOR FISCAL YEAR 1984/1985 AND 1985/1986.

ASSIGNMENT OF SINGAPORE PERSONNEL .

(1) APPOINTMENT OF SINGAPORE PERSONNEL AS DIRECTOR OF THEX INSTITUTE

(2) LIST OF PRESENT SINGAPORE PERSONNEL IN THE INSTITUTE

(3) PERSONNEL ASSIGNMENT PLAN FOR FISCAL YEAR 1985/1986 AND 1986/
1987,

STAFF DEVELOPMENT _

(1) COURNTERPART TRAINING CARRIED OUT AND BEING CARRIED OUT AT HOME
AND ABROAD '

(2) COUNTERPART TRAINING PLAN FOR FEISCAL YEAR 1985/1986 AND 1986/
1987

MANAGEMENT COMMITTEE MEETINGS

DATE OF MEETING, AND. MAJOR LSSUES DISCUSSED AT EACH MEETING CONCERN-

ING THE IMPLEMENTATION OF THE PROJECT

THE FIRST GRADUATES OF JSTI

{1) CERTIFICATED PERFQRMANCE‘OF THE GRADUATES

(2) EMPLOYMENT PERFORMANCE OF THE GRADUATES

FLEXIBLE MANUFACTURING SYSTEM (FMS) LABORATORY

(1) PRESENT SITUATION OF FMS IN THE SINGAPQRE FACTORIES AND ITS
FUTURE PROSPECT ‘

(2) WNECESSTTY TO INSTALL FMS IN THE INSTITUTE

(3) FITINESS OF THE FMS TRAINING TO THE LEVEL OF PRESENT JSTI
TRAINEES

(4) CONCRETE PLAN OF FMS LABORATORY
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27 Nov 85

To : Advisory Surxvey Team For the JSTI-

ANSWERS TO QUESTIONNAIRE

I Review of the overall progress of the project’

‘Since the establishment of the JSTI in June 83, the
Institute has made considerable progress. Todate,
694 - trainees have been recruited for the Industrial
Technician Certificate training in the last five
intakes. More than 2,063 applicants vied for the
six hundred over places we could offer. The first
batch of 82 trainees graduated in Nov 85, In the
area of staff development, most staff bave been sent
for training overseas as well as locally so that
they are better prepared for the training role in
JSTI. Training equipment have been made available
early enough for the first ‘graduating batch of
trainees to be trained in all those areas spec1f1ed
in the Records of Discussion. Physical building and
expansion of facilities have all been completed.

The advisers have also played a key role in ensuring
that the counterparts are well trained in the new
areas.

I Building Expansion And Renovation Work

The physical building and renovations were completed
in Feb 85. '

The current building layout is shown in Annex 1,

1121 Budget Allocation

All budget allocation for fiscal year 1984/85 and
1985/86 have been granted by the Government viz:.

FY 84/85 FY 85/86
EOM $2,130,910 $2,345,160
O0E $1,901,260 $2,717,150
Total $4,032,170 $5,062,310
v Assignment of Singapore personnel

(1) Appeointment of Singapore personnél as Director
of Institute

This will be explained at the nmeeting.



VI

{2)  List of present personnel in the Institute

There are at present a total of 83 staff at the
Institute, made up of administrative staff, tra1n1ng
officers and advisers. The staff list is shown in
Annex 2. :

- (3) Personnel Assignment Plan for the Fiscal Year

85/86 and 86/87

The total number of staff for the fiscal years
1985/86 and . 1986/87 is 89. The number of posts to

be filled is 6:

Staff Development

(1) counterpart training carried out and being

carried out at home and abroad

The Institute continues to place strong emphasis on
the development of its staff for its new role. The
training provided to the staff locally and overseas
is shown in Annex 3 and 4 respectively.

{2) Counterpart tralnlng plan for Fiscal Year, 85/86

and B6/87
FY 85/86 ¥Y 86/87
. Japanese Languagé 1 0
Mechatronics 1 2
3

Industrial Electronics 3

The figures above do not include the training
provided by the various agencies like ILO, Japan
Foundation and the Prefectural scholarships.

Management Committee Meetings

The MC meetings are held three/four times a year.
All major issues are reported in the minutes, copies
of which have been given to JICA and the Embassy of
Japan. The major issues involved are building
works, equipment purchase, staff development,
training curricula, etc.



VII

VII

The First Graduation of JSTI

{1) Certificated Perxformance of the Graduates

The tralnlng syllabus and - the curriculum for

‘training in the fields of Meéchatronic Engineering,

Industrial Electronics Engineering and
Instrumentation and Control Engineering were
accepted by the relevant certification commlttees of
the VITB. The JSTI graduates ‘in both
Instrumentation and Control and Industr1a1'
Electronics shall be awarded the Industrial
Technician Certificate in Electronic Engineering
while the graduates in Mechatronics shall be awarded
the Industrial Technician Certificate in
Mechatronics Engineering., The graduates of JSTI
will also be issued with the JSTI certificates.

(2) Employment Performance of the Graduates

Since the first batch of trainees have just

‘graduated in Nov 85, it is too early to obtain

feedback on their performance from the respective
companies. A list of the placement of JSTI trainees
is given in Annex 5.

Flexible Manufacturing'gzstém (FMS) Laboratory

{1) Present situation of FMS in the Singapore
factories and its future prospects

In the last few years, the Singapore industrial
sector has undergone some changes, resulting in an
increase in valuefadded activities through the use
of automated machlnery, CNC machines, industrial
robots, CAD/CAM, etc, These have required different
and more demanding production and design
technologies which are available in computer
integrated manufacturing (CIM) automation and
flexible manufacturing cells.

With regard to industrial robot and CNC machines
which are examples of some components of FMS, the
growth of their utilisation has been increasing
tremendously over the last few years. Please refer
to Anexes 6.and 7 for the details. FMS, which is an
integration of the various automation components, is
therefore a natural extension of the application of
these various automation components. Hence, the
growth of FMS will be tremendous. It will require
skilled manpower to operateée aund maintain the FMS.



There are a number of companies which have installed
automated systems and FMS in S1ngapore. Some of the
major ones are : .

1) Actus_singapore ~  AGV / Automated
. L warehousing
2) Apple Computer .~ Nssembly / Testing
3) Asahi Glass - Assembly / QC
4) Application Automatlon » Consultancy
Centre _
5) Chartered Industries - Machining
~ Services _
6) G.E. Television & ~ Assembly
_ Appliances
1) Hewlett Packard . - Assembly / QC /
o Testing. _
8) Matsushita Co. - - Assembly / Testing
9) Okamoto : - Automated _
o Warehousing
10) Ordnance Development - Machining
Engineering .
11) Texas Instruments ~. AGV
12} Toshiba - : ~ Assembly

Many companies are interested to implement
automation- systems and FMS but require capital -and
trained manpower. The Government has introduced
various schemes to help companies to install systems
and FMS. 1t is also planning to help train skilled
manpowet for the operation and maintenance of
automated systems and FMS.

{2) 'NMecessity to'install FMS in the Institute.

The reguest for the training of Slngaporeans in FMS
was first presented to the Fujio mission.,. Since it
was difficult to get Japanese companies to set up
joint COEOperatlon projects on automation, it was
agreed that the Fujio Mission look into our proposal
for setting up an FMS laboratory. in JSTI. The FMS
laboratory will be used for training the following :

1) - trainees of JSTI {in operation and maintenance,
as part of mechatronics programme)

2) exftrainees of JSTI {for upgrading)

3) technicians, engineers & personnel from
industry {for upgrading)

4) staff of EDB training institutions (staff
development}

JSTI, having introduced Mechatronics Engineering, is
therefore the best location for the FMS laboratory,
since it has the space and the staff who are trained
~in handling some of the components of FMS and the
advisers who are experts of mechatromnic
engineering. JSTI is therefore the focal point for
the training of maintenance technicians for
mechatronic equipment.

—n0



{(3) Fitness of the FMS to the present leval of JSTI

trainees.
The present training in JSTI for mechatronics
trainees includes CNC programming and machining,
robotics and CAD/CAM training. With. the
introduction of FM3S, it will be a natural extenb1on.
for integrating all these automation tools,

The FMS will provide training in terms of physical
integration of CNC machines, automated guided
vehicle and automated warehouse, coupled with
maintenance and troublesshooting of the FMS line.
.The trainees could alsc be trained to make minor
modifications to the software’ programme when changes
are made to product or sequence of operations.

{4} Concrete plans of the FMS laboratory.

It is proposed that two flexible manufacturlng
systems be set up in the areas of :

i) assembly

ii) machining
Examples of such FMS are shown in Annex 8, 9 & 10,
These examples only provide aqn overview of the
components that would constitute a FMS. For space,
JSTI has earmarked certain areas in the institute as
shown in Annexes 11 & 12,

JSTI would also require expertise for the

implementation of the FMS laboratory and counterpart
training places.
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Annex 2

Japan S'pore Technical Institute (Staff Estb 845/86) (as at

Administration

Dy Dir of Institute

O 1 Fong Ah Meng

asst Dip of Institute

O 1l Alexius Oh Lip Seng

Expatriate (Technical Advisers)

1

Noboru KAKISU "
Yoichi KIMURA -
Koji MASUDA -
Yutaka SHIMAMOTG -
Masahiko YASUHARA
Seiji KANEKO

Tet.suya ENDO -

1

|
2 2 I 3 x =

WU W

Teaching
STO/TO/ATQ (Local Staff)

Mohd Omar Bin Parti
Yeo Tang Lin

Lai Khat Thai

Ong- Teck Hwa

Ong Chee Wee . '
Soh Kok Ghee Daniel
Teo Heng Khuang

OO0~ OV e L N

Ang Kah Hin

10 Chong Chee Hock

11 Yeo Sock Tin Miss

12 Lim n Tan Ai Hua Mrs
13 Teo n Lee Kwal Peng Mrs
14 Toh Hoon San '
15 Tay Hock Leong

l6 Loy Joon Sim

17 Low Sow Kuan Miss

18 Chai Teck Siong

19 Ivan Joseph David

20 Pang n Chua Belinda Mrs

21 Cheok Chin Seng
22 Lim Choon Guan

* — (Overseas training

** - Local training

Kwok n Tang Pou Ying Mrs

Shigeru UENO - Chief Adviser
KIYOAKI Kobayashi - Adviser

sSTO

STO
STO
5TO
STO
S5TO
STO
5T0
5TO
STO
5TO
STO
5TC
TO
TO
TO
TO
TO
TO
TO
TO
TO

* %
* %
* k&

*
& &
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JSTI-2

STO/TO/ATO (Local Staff)

23 Kiew Chez Siong

24 Low Khai Chong

25 Wong Chin Sai

26 Loh Wan Fook

27 Loo n Foo Jee Mui Mrs
28 Koh Kah Eng

29 Chew Teck Eng Edwin
30 Goh ‘Ah Tee

31 Low Jee Soon

32 Lim Siew Eng Miss

33 Ong Chim Peng

34 Ng Joo Kee

35 Yeo Aik Long

36 Lim Kok Leong

37 Balvinder Singh

38 Lam Kwal Fern Miss

39 Lee Kam Hoong Mark

40 Ng Huay Ong

41 Ho Siew Chin Miss

42 Yap Meng Chuan

43 Ee Tan Tiong

44 Lau Sin Choy

45 Teo Ser Yeow

46 Heng Kwong Hual

47 Wah Boon Kheng

48 Tham Kwong Mun

49 Abdul Jafar Bin Darwis
50 Ng Hock Lai

51 Chow Choy Leng

52 Ng Mee Lin Linda Miss
53 Yeo Sie Kwong '
54 Lim Teck Hwee Miss

55 Kalaiselvi d/o Krishnan Miss
56 Ng Swee Huan Miss

57 Chan n Kwan Eng Eng Mrs

Language Instructor

I Wu n Lim Ah Yock Mrs

2 Lisa Setiono n Inoue Mrs
3 Sim Yong Mui

4 Gan Yam 5eng

4 ~ Querseas training

% - Local training

{(Cont'd)

TO
TO
TO*
TO
TO
TO

TO**

0
TO

TO&*

TO
TO
TO
TO
TO
TO
TO *
TO*
TO *
TO

ATO
ATO
ATO
ATO
ATO
ATO
BRTO
ATO
ATO
ATO
ATO
ATO
ATO
ATO
ATO

STO
STO
TO *
TO

* %

* *

* x



JSTI-3

Supporting Staff

Audio Visual Technician

1 Ang Ngak Shin David
2 Othman_B Mohd Yacob

Executive Officer

1l Teo Teow Koon

Clerical Officer

;i 1 Lee Geok Poh Catherine Miss
| 2 Chan Yuen Sin Miss

\\3 Gomez V Mary Miss

Store Qfficer

1 Abdul Hamid B A Rahman
2 Arshad Bin Mail

Workshop Assistant
1 Mohd Pauzi B Hussen

2 Loo Thiam Chyn
3 Teo Thiam Hee



CUSTL STAFF DEVELOPMENY PROGRAMMES {Local]>

Annax 3

[28,11.85) F54 PAGE 20

NAME POST  COURSE ORGANISER DURATIONFROM - TD
' YD, Y.ML,
LOW KHAT GHONG TO INTAD YO PRUEMATICS P11 BBGYG/FESTO 5DAYS 821122 621126
LOY JOON SIM 10 INTROD TO BNUEMATICS P11 GBGTC/FESTD EDAYS 821122 821125
MGHD PAUZI WA SEMINAR ON MODERN METAL CUTTING TECH BBGTG/HERTEL ODAYS 821210 21011
ABDUL. JAFAR ATO  PNEUMATIC COURSE BBGTC 5DAYS  B21222 830407
MOHD PALZT WA PNELMATIC COURSE BEGTC 5DAYS 821222 830107
LOW KHAI CHONG T0 HYDRAULIC GOURSE BEGTC S0AYS 830110 830114
MOHD PAUZT WA HYDRAULIC COURSE BBGETC 5DAYS 830110 830114
" ANG KAH HIN ST0  MICROCOMPUTER Z80 MODULE I* SISIR 36HRS  B30115 830319
DAVID IVAN JOSEPH  TO MICROCOMPUTER 280 MODULE I* SI1SIR 36HAS  B3D115 830319
KIEW CHEZ SIONG TO MICROCOMPUTER. 200 MODULE I* 8ISIR 36HAS  BIDMS  EI0319
LIM STEW ENG ATO  MICROCOMPUTER 280 MODULE I* SISIR 36HAS  &30115 830319
LOH WAN FOOK TO  MICROCOMPUTER 780 MODULE I* 5I51IR "d6HAS 830115 830319
. NG JOO KEE ATO  MICROCOMPUTER ZB0. MODULE I* SISIR 36HRS 830115 830319
ONG. GHIM PENG ATG  MICROCOMPUTER Z00 MODULE I+ SISIR 3GHRS 830115 &30319
SOH KOK GHEE DANIEL STO  MICROCOMPUTER ZBO MODULE I SISIR 36HRS 830115 830318
TAN AL HUA TO  MICROCOMPUTER 780 MODULE I SISIR 36HRS 830115 830319
TEOD HENG KHUANG STO  MICROCOMPUTER Z80 MODULE I# SISIA 36HRS 830115 830319
YED SOCK TIN TO  HMICROCOMPUTER 280 MODULE 1* $ISIR 36HAS 830115 836319
CHEOK CHIN SENG T0 BASIC PNEUMATIGS & CONTROL SYSTEMS GSI 2WES 830176 830204
LOH WAN FOOK o BASIC PNEUMATICS & CONTROL SYSTEMS GSI IWKS 30126 830204
~ ANG KAH HIN HOU  Z8D MICROPROCESSOR GOURSE® SISIR 36HRS 30129  E@30312
DAVID, IVAN JOSEPH TO 780 MICADPROCESSOR COURSE® SISIA 36HAS 830129 830312
LIM SIEW ENG ATG  Ze0 MICROPROGESSOR COURSE* SISIR 3aGHRS 830128 830312
LOH WAN FOOK TO 76 MICROPROGESSOR COURSE* SISIR 36HRS 830129 830312
LOY JOON SIH TO 780 MICROPROCESSOR COURSE* SISIR 36HRS  B30183 830312
NG 00 KEE AT0 260 MICROPROCESSOR COURSE® SISIR 36HRS  B30Y28 #3031
ONG' CHIM PENG AT 780 MICROPROCESSCR COURSE® SISIR 36HRS  B30128 830012
S0H DANIEL. HOD  Zeg MICAOPROCGESSOR COURSE* SISIR 38HRS 830128 830312
TAN AL HUA TO 780 MICROPAOCESSOR COURSE® SISIR 3GHRS 830123 830312
TAY HOCK L{EONG TO 280 MICROPROGESSOR COURSE® SISIR 36HRS  B30DI28  H3G312
TED HENG KHUANG "STO 780 HICROPROCESSOR COURSE® SISIA 36HRS  B30129 ©30342
YEO SOCK TIN ™0 281 MICROPROCESSOR COURSE* SISIR 36HRS  B30129 B30I 2
NAH BOON KHENG ATO  CAD/GAM MECHANICAL DESIGN & NC CECTU AWKS Ho207 830507
WONG CHIN SAL " ATO  CAD/CAM MECHANICAL DESIGN & NG CECTU 4WKS 830207 830507
CHEOK, CHIN SENG T0 CHE TRAINING BBGTC BWKS 830221 B3D4IG
MG HOCK LAIL ATO  CNC THAINING BBGTC 7HKS 830221 B30416
ANG KAH HIN HOD  CAD/CAM TRAINING CECTU 2WKS g0314 830402
CHEW EDWIN TO CAD/CAM TRAINING CECTU 2HKS 830314 B30402
TEQ THIAM HEE WA IR-PLANT ATTACHHENT HESA 2MTHS @041 830690
ANG KAH HIN ST0  MICROPROCESSORS 7 MODULE 2+ SISIR 36HRS  B30425 830623
DAVID, IVAN JOSEPH TO  MICROPAOCESSORS 280 MODULE 2% 5ISIR 35HAS | B30425 830623
FOO JEE MUY ATO  MICROPROCESSORS 780 MODULE 2% SISIA 36HAS  B30425  B30G23
KIEW CHEZ SIONG 10 MICROPRGCESSORS ZBO MODULE 2% SISIR 35HAS 830425 B3N623
LI# SIEW ENG ATO  MICROPROCESSORS 200 MODULE g2* SISIR 36HAS 630425 830623
NG JOO KEE ATD  MICROPROCESSORS Zag MODULE 2% SISIR 36HAS 630425 B30623
ONG CHIM PENG ATD  MICROPAGCESSORS ZB8O HODULE 2% SISif 36HAS  B30425 830623
SOH KOK GHEE DANIEL ST0  MICROPANCESSOAS Z80 MODULE 2+ SISIR 36HAS  BI0425  H30623
TAY HOCK LEQMG TO MICROPROCESSORS 260 MODULE g% SISIR 36HAS . BINA25 B30623
TEQ HENG KHUANG STD  MICAOPROGESSOAS ZGO MODULE 2% SISIA 36HAS  B30425 R30623
YEQ SOCK TIN. TQ HICROPAOCESSORS 280 MODULE 2% SISIR 3BHHS  B30425 630623
TEO SER YEOW ATO  EDUCATIONAL TECHNOLOGY PART I GSI THTH B0516 630611
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. NAME £0ST . COURSE ORGANISER DURATIONRFROM T0
Y.MB, Y.M.O,

LOW KHAI CHONG ~TD . PROGRAHMING & OPERATION GOURSE{ ROBOTTCS) AGATU 2WKS §30627 = 830729

ONG CHIM PENG. ATO  PROGRAMMING & OPERATION COURSE{RDEQTICS)AERTU . 8WKS  BA0BR7 830729
LIM SIEW ENG ATO  DEGREE OF BACHELOR OF ENGRG-ELEGTRONICS NYI 3YRS  B30704 HHOBOOD
LOO THIAH CHYN WA IN-PLANT ATTACHMENT {INSTRUMENTATION)  SHELL EASTERN aMTHS 830704 830831
LOW SOW KUAN ~ TO  DEGREE OF BACHELOR OF ENGAG-ELECTRONIGS NTI YRS [30704 0GDEQD
CHONG CHEE HOCK STO  PROGRAMMING & OPERATION COURSE[ROBOTICS)AERTU oWKS . B30711 830723
ANG KAH. HIN HOD  MICROGOMPUTER BASIC PROGRAMMING® JBIST 45 HAS 030829 630817
CHAL TECK SIONG - TO = MICROCOMPUTER BASIC. PROGRAMMING® JSIST 45HRS  EO0ERS  830MM7
CHEOK CHIN SENG T0  MIGROCOMPUTER BASIC PROGRAMMING* JSIST 45HAS  BI0R2S  BIOTAT
CHEW EDWIN : TG  MICROCOMPUTER BASIC PROGRAMMING® JSIST 45HAS  B30E29  B3DEAT
CHONG CHEE HGCK STD  MICROCOMPUTER BASIC PROGHAMMING® JSIST 45HAS  BO0ERS B30T
DAVID, IVAN JOSEPH TO  MICROGOMPUTER BASIC PHOGRAMMING* JSIST ASHAS 830838 830917
£00 JEE MUT T0  MICROCOMPUTER BASIC PROGRAMMING® JSISTY ASHAS 830829 830817
LIM CHOON GUAN TO  DIP COURSE IN PRODN TECH 631 2YRS  E3INE2Y  BS0R2E
LIM KOK LEONG T0  MICROCOMPUTER BASIC PROGRAMMING® JSISY ASHAS  B30B23 830517
LOD THIAM CHYN WA  MICROCOMPUTER BASIG PAOGRAMMING* JSIST 45HAS 830829 8307
LOY JOON SIM YO MICROCOMPUTER BASIC PROGRAMMING® JSIST 45HRS . H30BRO  B30TI7
NAH BOON KHENG ATO  MICROCOMPUTER BASIC PROGRAMMING® . JSIST A5HRS  BI0B28 830917
PANG-CHUA LAY ENG TO  MICROCOMPUTER BASIC PROGRAMMING* JSIST 45HAS  B30828 . &30S17
.SOH DANIEL HOD ~ MICROCOMPUTER BASIC. PROGRAMMING® JSIST 4SHRS  BI0E2S B30TV
TEQ HENG KHUANG ST0  HICROCOMPUTER BASIC PROGRAMMING* JSIST 45HRS  B30828 E3081Y7
TEQ SER YEOW AT ELECTRUTEGHNOLOGY ' [DIPLOMA} FSI 2YRS  E30829 BEOR0S
TEQ TEOW KOON COII . MICROGOMPUTER BASIC PﬁﬂGRAHMING* JSIST 45HAS 830823 B&30817
TED THIAM HEE WA MICROCOMPUTER BASIC PROGRAMMING* JSIST 45HRS  AI0ES. 830917
TEO-LEE XWAI PENG TO  MICROCOMPUTER BASIC PROGRAMMING® JSIST 45HAS 830828 E30H7
WONG CHIN SAT TO  MICROCOMPUTER BASIC PROGRAMMING® JSIST 4SHAS  EIOR2S. . E36817
YEO SOCK TIN TO  MICROCOMPUTER BASIC PROGRAMMING® JSIST 4SHAS - §30R28  E30817
DAVID IVAR JOSEPH . TO PNEUHATICS COURSE BBGTC/FESTO 2WKS 830905 8_30915
DAVID, IVAN JOSEPH TO  PNEUMATIC COURSE P14/P22 8BGTC SWKS  BI0905  BS09R2
TOH HOON SAN TO  PNEUMATICS COURSE . BBGTC/FESTO oWKS  BI0S05 B309IE
TOH HOON SAN TO  PNEUMATIC COURSE P41/P22 BBGTC oWKS  HI0905  E30922
ANG DAVID AV T JAPANESE LANGUAGE [INTERMEDIATE) JSTI GMTHS 831004 831231
CHAT TECK SIONG 10 JAPANESE LANGUAGE {INTERMEDIATE) JSTI - aMTHS 831004 EI123
CHEOK GHIN SENG TO  JAPANESE LANGUAGE [ INTERMEDIATE] JSTI INTHS B31004 631231
CHEW TECK ENG . TO  JAPANESE LANGUAGE [INTERMEDIATE] JSTI aMTHS  B39004 831231
CHONG CHEE HOCK STO  JAPANESE LANGUAGE (INTERMEDIATE] JSTI aMTHS  £34004 631894
LIM CHOON GUAN TO  JAPANESE LANGUAGE [INTERMEDIATE) J8T1 MTHS  E31004 639231
LIM-TAN AI HUA TO JAPANESE |LANGUAGE [INTERMEDIATE) JSTI BIHTHS_ 831004 8531231
LOW KHAI CHONG TO  JAPANESE LANGUAGE (INTERMEDIATE) TgsTI 3MTHS  e31004 831231
NAH BOON KHENG TO  JAPANESE LANGUAGE [ INTERMEDIATE) JSTE 3MTHS 231004 831231
ONG CHIM PENG TO  JAPANESE LANGUAGE {INTERMEDIATE] JSTI AMTHS 31004 831231
SOH .KUK GHEE DANIEL HOD JAPANESE LANGUAGE [ INTERMEDIATE) JSTI AMTHS §311004 831231
TEQ HENG KHUANG STO  JAPANESE LANGUAGE {INTERMEDIATE) JSTE MTHS 631004 831231
TEQ TEOW KOON CO  JAPANESE LANGUAGE {INTERMEDIATE) JSTI 3MTHS 831004 831231
WONG CHIN SAI - TO  JAPANESE {ANGUAGE (INTERMEDIATE) JSTI 3MTHS . 631004 E31231
YEC AIK LONG TO  JAPANESE LANGUAGE .{ INTERMEDIATE) JSTE MTHS 831004  E3t231
YED S0CK TIN STO  JAPANESE LANGUAGE [INTERMEDIATE) JsTr SMTHS  B31004 631234
ABOUL HAHID B RAHMANST KP MICROCOMPUTER BASIC PROGRAMMING JSIST SO0AYS 8310264 . £31029
ABOUL JAFAR B DARWINATO  MICROCOMPUTER BASIC PROGRAMMING JSIST SDAYS  ®31024 31028
ANG NGAK SHIN DAVID AV T MICROCOMPUTER BASIC PROGRAMAING JSIST SDAYS 831024 B31028
KIEW CHEZ SIONG TO  MICROCOHPUTER BASIC PHOGRAMMING JSIST S0AYS 31024 831029
KOH KAH ENG ATQ - MICROCOMPUTER BASIC PROGRAMMING JSIST SDAYS 831024 BA1029

comment : ®=PART-TIME COURSES, £=DISCONTINUEO/DISRUPTED COURSES
f20 46 ,40,18,8,8,8,7 /5



{ex
k¥
¥

{28.11.B5} FBO

<JSTI STAFF DEVELOPMENT PROGRAMMES [LOCAL}> PAGE 22
NAE POST  COURSE ORBANISER DURATIONFROK TO
YOMLD. . Y0,
LEE G P CATMERINE CO  MICROCOMPUTER BASIC PROGRANMING JS18T 5DAYS  @31024  £31028
LIM=TAN AT HUA TO  MICRDCOMPUTER BASIC PROGRAMMING JSIST SDAYS 831024 E31028
NG HOCK LAL ATO - MICROCOMPUTER BASIC PROGRAMMING JSIST 5DAYS 831004 831008
SETIONO LISA _5T0 "MICRDGCOMPUTER BASIC PROGRAMMING JSIST SDAYS 831024 831029
YEO AIK LONG TG MICROCOMPUTER BASIC PROGRAMMING JSI8T SDAYS 831024 “€31029
TOH HOON SAN T0  APPLICATIONS & INTERFACE ON ROBOTICS  AERTU SDAYS .- 831114 831118
YEO SUGK TIN " 8TO APPLICATIONS & INTEHFACE ON ROBOTICS — AERTU GDAYS 8311147 831118
GHEOK CHIN SENG TO = PREP COURSE# FSI 30DAYS 831205 - 840208
CHEW EDWIN ~ 70O  PREP COURSE FS1 30DAYS  BI1205 040208
DAVID, IVAN JOSEPH TO  PREP COUNSE 'FS1 30DAYS 831205 840208
LAT KHAL THAI - ST0  PREP COURSE . FSI 300AYS 831205 B40208
LIMSTAN AT HUA TO-  INTRO TO IND P C, USING LAODER DIAGRAM,.NUS EMS 21HRS - BAD104 BAD21S
LOW KHAI CHONG TO INTRO TO IND P C, USING LADDER DIAGRAM, NUS EMS 21HRS  B40104  BA0215
ABOUL JAFAR ATG  CNC TRG {CNC TURN 4/TURN 2] JECTY - 3WKS  BAD109 80127
KOH KAH ENG ATO  CNG TRG (CNC EDM/WIRECUY) JECTU 3WKS  BAO109  BAD127
* KIEW CHEZ SIONG To  INDUSTRIAL FIRST AID COURSE NP8 15HAS 840117 840130
NAH BOON KHENG ATO  CAD-CAM NC PROGRG POSTPROCESSING COURSE CECTU BWKS 840200 940310
ONG CHEE WEE ST0 CAD-CAﬁ NC PROGRG POSTPROCESSING COURSE CECTU AWKS 840220 840310
YEO SOCK TIN STO  NUS/UNESCO WORKSHOP UNESCO SDAYS 840222 840224
CHEOK CHIN SENG 7O  DIP COURSE IN PRODN TECH 6ST OYRS 840207 860202
CHEW EDWIN TG  DIP COURSE IN ELECTROTECHNOLOGY FST SYRS  B4DO7 850222
DAVID, "IVAN JOSEPH  TO nip CQL}RSE IN ELEGTROTECHNDLOGY§ 51 2YRS 840227  feoe22
LAI KHAT THAI STO  DIP COURSE IN ELECTROTECHNOLOGY FS1 2YRS  B40227  EB0R22
ONG TECK HWA STO DEYV OF HODERN STEEL SPECIAL TOOU STEEL PACIFIG IND SUPPLR{DAY B40312 840312
© ANG KAH HIN ST0 . DBASE II COURSE JSTI 17HAS 840317 840331
CHAI TECK SIGHG 10 DBASE YI COURSE JSTI 17HRS - 840317 840331
FOO JEE MUI T0 DBASE 11 COURSE JSTI 47HRS 840317  BalI
GOMEZ MARY REP  DBASE II COURSE JSTI 17HRS ~ 840317  BAD331
HENG KWONG HUAI ATO DBASE II COURSE JSTI 417HRS 840317 840331
KIEW CHEZ SIONG TO  DBASE IT1 COURSE JSTI 176AS T 840317 840331
LAU SEN CHOY ATO  DBASE II COURSE JSTI 17HAS . 840317  B4A0331
LIM-TAN AI HUA T0 OBASE II COURSE J5T1 17HRS B3 Q40317
LOW JEE SOON TO  DBASE II COURSE JSTI 17HRS  BAD317 ° 840331
NG HOCK LAT ATO  DBASE 11 COURSE JSTI 17HRS  B4D317 - B4D331
ONG CHEE WEE STO  DBASE IT COURSE JSTI 47HRS 40317 840331
ONG TECK HWA ST6  ORASE 11 GCOURSE JSTI 17HRS . 840217 840331
SOH KOK GHEE DANIEL STD DBASE II COURSE JSTX 17HRS 840317  B403I
TEC TEOW KOON C0I1  DBASE -I1 COURSE JST1 17HAS 840317 B3
TEO-LEE KWAI' PENG STO  DRASE 11 COURSE JSTI 17HRS 840317  BAD3N
WONG CHIN SAI T0 DBASE IT COURSE JSTI 17HRS 840317 949331
YED AIK LONG 10 DBASE I COURSE JSTI 17HRS 840317  BA0331
(NG TECK H¥A 5T0 BASIC MECHANICAL APPLICATIONS COURSE CECTU WK 840402 840407
NAH BOON KHENG ATO FORTAAN PROGRAMHING COURSE © BECTU BOAYS 840403  Bau4l4
DNG CHEE WEE 5T0 FORTRAN- PROGRAMMING COUASE CECTU 5DAYS 840408 BOM 4
NAH BOON KHENG  ATO  ADVANCED NC PROGRG/POSTPROCESSING COURSECECTU - 20DAYS 840433 840512
ONG CHEE WEE STO - ADVANCED NG PROGNG/POSTPROCESSING COURSECECTU 2D0AYS 840423  B40512
ABDUL HAMID RAHMAN STR  DBASE II COURSE JSIST 1BHRS 840508 BAUS25
ANG NGAK SHIN DAVID AVIECHDBASE II COURSE JSIST 1BHAS.  BADS08 840525
KOH KAH ENG ATO  DBASE II COURSE JSIST 18HAS . 840509  B4D525
TEO HENG KHUANG 5TC  BBASE II COURSE JSIST 1BHRS 840508 840525
_' TOH HOON SAN TG OBASE 11 COURSE JSIST .18HﬂS B4IS09 840525
" ABDUL JAFAR DARWIS ATO  EDUCATIONAL & TRG TECH PART I COURSE  6SI 4WKS 840504 840629

comment 2 *=PART-TIME COURSES, ¥F=01SCONTINUED/DISRUPTED COURSES
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NAME POST  COURSE - ORGANISER OURATIONFROM 10

: Y.MD, Y.M.O.
LAM KWAI FERN YO . EDUCATIONAL & TRG TECH PART I COURSE  GSI 4WS  BADSO4  BAO62Y
RALVINGAR SINGH 10  PNEUMATIC TRG FESTO IMIH  B4OT16. 840928
EE TAN TIONG - ATO  PNEUMATIC TRG FESTO INTH  B4D716  B4DS28
- BALVINDAR SINGH  ATO  CAD/CAM: BASIC MECH APPLICATIONS CECTU - WG 84073 BA0728
FOO JEE MUT TO  PRINTED CIRCUIT BOARD/E SCHEMATICS CECTU 1.5MTHS BADRIO 840822
PANG-CHUA BELINDA TO  PRINTED CIACUIT BOARD/E SCHEMATICS CECTU 1.5MTHS BAGBID 840922
ANG KAH HIN ST0  PRODUCTIVITY EDUCATIONAL PROGRANME NP8 W 840820 BADEDY
TEO HENG KHUANG ~ STO  PRODUCTIVITY EDUCATIONAL PROGRAMME NPB 1% 840820 840829
YEQ SOCK TIN STO  PRODUCTIVITY EDUCATIONAL PROGRAMME NP8 WK BAOBZD  BADERY
NAH BOON KHENG ATO ~ DIP COURSE IN PROUN TECH 6ST 2YRS 840827 BADB2E
NG HOCK LAT ATO  OIP COURSE IN PRODN TEGH BST 2YRS  BAOBR7  BAOE6
TEC-LEE KWAI PENG TO  HCS8000 MICROPROCESSDR COURSE ARC SDAYS ' BA0B27 84031
LIM KUK LEONG TO 1984 NATIONAL GCC CONVENSIONS 11 — SEPT NP 1DAY  B4DS08 B4090B
TEO HENG KHUANG  STO 1984 NATIONAL OCC CONVENSIONS IT - SEPT NPB 1DAY 840908 840908
CHAL TECK SIONG ~ TO  DIP COURSE IN ELECTROTECH FSI 2YRS  BS0107 B70106
ONG CHEE WEE ST0  DIP COURSE IN ELECTROTECH FSI 2YRS 850107 B70106
ONG TECK HWA $T0  DIP COURSE IN PRODN TECR 651 2YRS 850225 70225
CHONG CHEE HOCK  STO  HATHS B ['A' LEVELS)* vITH 2YRS  B50300° €70300
IVAN J DAVID TO  MATHS B ('A' LEVELS)* VITB 2YRS  ©50300  E70300
LAU SIN CHOY ATO  MATHS B ['A' LEVELS)* vITB 2YRS 850300 €70300
LIM KOK LEONG TO  CENTUM COPS COURSE YOKOGAWA CORP  SDAYS 850304 850308
LIM-TAN AI HUA STO  CENTUM CUPS COURSE YOKOGAKA CORP SDAYS 850311 850315
TED THIAM HEE ATO  BASIC PCB DESIGN & FABRICATION CECTD & FST WK 850311 850316
TEO-LEE KWAI PENG STO  BASIC PCB DESIGN & FABRICATION CECTU & FSI WK BS0311 850316
YED AIK LONG T0 CENTUH COPS COURSE ) YOKOGAWA CORP S5DAYS BO0311 850315
CHONG CHEE HOCK ~ STO 1885 NATIONAL OCC CONVENTION I — APR  NPB 1DAY 850413 650413
TED THIAM HEE ATO 1885 NATIONAL OCC CONVENTION I - APR  NPB DAY  BS0ME 850416
THAN KWONG MUR STO  PRINTED CIRCUIT BOARD CECTU - 850423 850718
YEQ TANG LIN STD PRINTED GIRGUIT BOARD CECTU - 850423 850718
TEO~LEE KWAI PENG  STO CONT APPL OF SINGLE-CHIP MICROCONTAOLLERARC SDAYS B50506 B50510
YEO SOCK TIN STO  CONT APPL OF SINGLE—CHIP MICROCONTROLLERARC 5DAYS 850506 850510
ONG CHIM PENG TO  MCGS000 16-BIT MICROPROCESSOR COURSE  ARC - 850514 850517
£ vEG ALK LONG TO  BACHELOR OF ENGRG IN ELEC & ELECS ENGAG NTI 3YRS 50701 BEOS30
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NAME PDST COURSE ORGANISER DURAT IONFROM TO

YH.D, YMD. Y.MD,
" GNG CHEE WEE 0 CNC MAGHINING 1o B.EMTHS &20621 0228
LAI KHAI THAI STO  CAD/CAM TRAINIKG COMPUTERVISION 15WKS  genB20 821204
CHAL TEGK SIONG ATO  INSTRUMENTATIONN ILO/ YOKOGAWA CGMTHS  g21004 130703
TED TEOW KDON COIX INTRODUCTION YO DATA PROCESSING 1ty 2.5MTHS Be1004 821223
YEO ALK LONG TO INSTAUMENTATIONN 1LO/ YOKOGAWA SMTHS 821004 830703
KGH KAH ENG ATO  NO/HYDRALLIG/PEDAGOGY JICA B.SMTHS 30110 B30830
L0% JEE SOON - 16 ELECTRONICS $OURS TLO/MATSUSHITA GMTHS 830221 831020
ONG TECK HWA S§TO  MACHINING COURSE 1LO/HATSUSHITA QMTHS  ®3022%7 £31020
BALVINDAR SINGH ATO  VOC TRG INSTRS {MAGHINERY TRADE] JICA 1Yt gI0A07 840324
LOH WAN FOOK TO 6P TRG IN VOC TRG INSTAS (ELECTRICAL}  JIGA 1YR 830407 840324
#OHD PAUZI B HUSSEN WA HIGHLY SKILLED MACHINIST JICA 1YR 830407 B4D318
ABOUL JAFAR D DARWISATO  CNG TRAINING JSTCLROKU-ROKU).  SMTHS  p30583  B31015
NG HOCK LAI ATO CNG TRAINING JSTC{ ENSHU) SMTHS 830523 831015
ONG GHEE WEE To CNC TRAINING JSTC[ROKU-ROKU}  SMTHS  &30923 31015
TAY HOCK LEGNG ToO MECHATRONICS ILO GMTHS = B30601 840218
NG X KEE ATD . COMPUTER PROGRAMMING PREFECTURE gMTHS 830701  B40331
WU-LIM AH YOCK T0 TRG PROGAAM FOR FOREIGN INGTR [JAPANESE] JAPAN FOUNDATION 7MTHS  m30703 &304
LIM KOK LEQGNG TO IHSTAUNMENTATION 10 SMTHS 831003 840702
L00 THIAM CHYN WA INSTAUMENTAT TON ILO OMTHS 31003 840702
ONG CHIM PENG T0  ELEGTRONICS JICA[ IND} SMTHS 840205 B4DS30
LOW KHAI CHONG TQ HECHATRONICS ENGRG  JICA[ IND} SMTHS 8403071 B40E31
CHONG CHEE HOGK STC  ELECTRONICS JICA[ IND] SMTHS  B4A0303 8404S2
TEQD THIAM HEE ATO  INDUSTRIAL ELECTRONICS COURSE JICA{ IND) OMTHS 840601 8BS0
THAM KBONG MOUN ATO  MECHATRONICS ENGRG JICA[ IND} OMTHS  B4D6XX  BSOEXX
MOHD PAUZI B HUSSEN TATO ROBOTICS TRAINING COURSE SANKYD SEIKI 1.3MTHS BAOHOE  BADSR7
TAY HOCK LEONG T0 ROBOTICS TRAINING COURSE SEIXO INSTRUMENTS 2WKS 40910 BADSRD
ANG KAH HIN STO  ATTACHHENT AT NEC NEG/EDB 14DAYS 841124 841208
YEO TANG LIN ST0  ATTACHHMENT AT NEG NEC/EDB 14DAYS 849124 B41208
TEO HENG KHUANG STO . PROGESS CONTHOL 0 EMTHS  B50412 850712
ANG NGAK SHIN DAVID AVIECHGP TRG COURSE IN AV TECH {GENERAL) JICA PEWKS 8550131  BS0731
NG MEE LIN, LINDA ATO  DIGITAL ELECTRONICS JICA gMTHS 850200 851000
TAY HOCK LEONG 10 HOBOTICS TRAINING PROGRAMME SEIK(VEDR 4MTHS  B50316 880715
NG HUAY ONG ATO  OVS TRG PROG ON ELECT & MECH MAINTENAMCEKANAGAWA PREF GMTHS 850428 &0131
HO SIEW CHIN ATO  INDUSTRIAL ELECTRONICS Jica 10MTHS 850600 850300
LEE KAM HODNG ATO  INDUSTRIAL ELECTRONICS JICA 10MTHS BS0B00 860300
YEQ SIE KWONG ATO  TECH JAPANESE & INDUSTRIAL ELECTRONICS JICA oMTHS 850600 &30200
SETIONG LISA STO  TRG PRG FOR FOREIGN LANG INSTH [.JL) JAPAN FOUNDATION  7WKS B50700  BSUE00
$ONG CHIN SAI 10 HMETROLOGY JICA 7MTHS 850701 850130
SIM YONG MUI 10 JICA SCHOLARSHIP IN JAP LANG TEACHING  JICA GMTHS 851000 650360
ANG KAH HIN 5T¢ B SC COURSE IM ELFCS ENGRG COLLEGE OF H W 4YRS BH10XX BRI
SOH KOK GHEE ST0 B SC COURSE IN ELECS ENGRG COLLEGE OF N W ayns a51X  8EGOXX
LIM-TAN AL HUA To 0VS TRG IN PROCESS CONTROL 1L0 3,5MTHS TRAININGIS CANC
comment 1 * = PART-TIME COURSES, & = DISCONTINUED/DISRUPTED COURSES
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List of Organisations

Abbreviated

AERTY
ARG

BBGTC
CECTU
FESTO
GSI

JECTU

JSIsT

JSTI

MESA

NPB

NTI

NUS EMS
Pacific Ind.

Supply

Shell Eastern

SISIR
UNESCO
LY

VITRE

Yokogawa Corpn

in fuLL
AS1A~EDB Hobotics Training Unit,
Applied Research Corporation,

Brown—-Boveri Government Training
Centre,

Coimputer Vision-EDB CAD/CAM Training
Unit. '

FESTO Kg.
French—-Singapore Institute,
German-Singapore Institute,
Japax Group-EDB CNC Trazining bUnit,

Japan-Singapore Institute of Software-
Technology.

Japan-Singapore Techamical Instcitute,

Matsushita Electronics Singapore Pte
Led, S

Narional Productivity Board.
Nanyang Technological Institute,

National University of Singapore
Extra Mural Studies Department,

Pacific Industrial Supplies (Pte)
f.td.

shell Eastern Petrolleum Ltd.

Singapore lustitute of Standard &
Industrial Research.

United Nation Educatioconal, Scientific
& Cultural Qrganisatiocn.

Vocational & Indestrial Trainiog
Board, '

Yokogawa Corporation of Asia Pte Ltd.

4(a)



JapantSingapore Technical Institute

PLACEMENT OF JSTI TRAINEES

Batch No: 1.
Intake Date: . Nov 83

(L)
(2)
{3
(4)
(5)
{6)
(7)
(8)
(9)

(L0}

(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

(20).

{21}

(22)

(23)
{24)
(25)
(26)

{a) LES serving NS _

{b) Companytsponsored

(¢) Ho. available for
placement

Total No., of Graduates

Company

aMP Mfg

Chartered Ind of S'pore
Chartered Metal Industries
Fairchild

Fisher Control

Flotech Control
Frenchs&Singapore Institute
GM Singapore
GermanzSingapore Institute
Hitachi Electronig¢s Devices
Marubeni

Matsushita Elecs (S)
Matsushita Refrigeration
Metal Box’

Murata

NEC Singapore

Reda Pump Co

Relco Industries

Semicon Industry

Singapore Time

Standon

System Dynamics

United BElectronics Engrg
Yokozawa Corp '
Andrae Asia Pte Ltd

MRTC

Total

36—

ot

21

Annex

M
10

18

31

R Nl

5

Total

32

46
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NUKEER OF ROBOTS INSTALLED

150 4

g

2

GROWTH OF INDUSTRIAL. ROBOTS

164

117

81 g2 85 8 &

NUMBER OF INDUSTRIAL ROBOTS INSTALLED
IN S5INGAPORE
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NUMBER OF CNC MACEINES INSTALLED

GROWTH OF CNC MACHINES

ANNEX 7

81

82 83 Bl

HUHBER OF CKC HACHINES INSTALLED
IN SINGAPORE

85



ANNEX 8

PROPOSED FLEXIBLE MANUFACTURING SYSTEM
FOR ASSEMBLY OPERATIONS

I, possible types'of industrial robots to be incorporated at the
stations and their suggested functions {(Rzfer enclosed):-

Station Robots Repeatability - ngqeéted functions

! Cylindrical. 25-5um Multi-parts feeders
plus ATC at both sides
of the robot

2 SCARA ISO-Iﬁum Screwing, rivetiag,
fnsertion etc.

3 Anticulated 100-50um Machine tending,.
inspection, stamping,
printing, stacking,
tooi-changing ete.

q Rectangular 25-5um Palletising,
insertion, screwing,
orientating of parts

5 Gangtry 200-10Gum Packaging,
palletising, stackiang,
matecial handling

6 AGY 2-0.5nm Transfer of
patlets/parts between:
i) Horkstations
ii) Production lines
i11) Harehouse
Load Capacity: 5-10kq -
Speed: 10-40m/min

2. List of robotic and automation peripherals:

2.1 Vision - Binary or Grey scale of image processing
- Image pracessing cycle time: less than 4 sec/part
- Pixel fields: 256 x 256 pixels
- Camera: CCO
- Communication interface:

2.2 Conveyor - Hodular type
' - Variabte speed control! betweea |.Cm/ain
to 12 m/min
~ Load: 2kg max .
- Belt: Elastic ropes
Teflon



2.3 Vibrattng bow! feeders - Variable frequency
. _ - Feeder unit
- Tooling

Air logic

- Optlc fibre

Proximity: Inductive
© Capacitive

2.4 Seasors

t

H

Light
2.% Proqrammable.Coﬁtrblter -

Air screwdriver
Air dritl
Deburring tools
- Tampo printing
Stamping etc.

2.6 Industrial air tools

{

l

2.7 Plant facilities - Compressed air: B0-100 psi
- Vacuum: 200-400mm Hg

2.8 Master computer -

 Possible industr?al applications in the assembly, inspection
and packaging of:

<) Electrical switch gears/appliances
i1} Printers.
iti) Stepper/Miniature motors
iv) PCB/Electronic components
v} AV eguipment
vi) Computer products

— 40—~
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ANNEX ¢

PROPOSED FLEXIBLE MANUFACTURING SYSTEM
FOR_MACHINING OPERATIONS

List of autemation §eripherals and facilities

R Atticulated robot - Mechine tending

1.2 CNC Lathe - Machining

1.3 - CNC Machining . - Machining
Centres

For trensportation of material

t.4 Avtomated Guided Vehicle
: and jigs / fixture.

1.5 Automated Warehouse - For storage of parts, toolings,
" jigs and fixture.
1.6 Host Computer - For central control and processing
of warehouse, AGY and CNC
machines.

Possible industrial applications :-

r__ﬁ,_, - _._____. ———

Flangu : Flange
- (alier wurning operaticn)
Ruguites mitling
_ B Arling operstions.
. -
I~ e
Box-shaped Workpicce Campiex Workprece Geometry

Sinadt

51]1]1)5)‘.' m»

Ruquires maliing .
& diilking gpurations,
Se——




LAYOUT OFPROPOSED FLEXIBLE MANUFACTURMG SYSTEM

FOR MACHINING OPERATIONS

CONVEYERS

MACHINING CENTRES .
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ANNEX 10

PROPOSED FLEXIBLE MANUFACTURING SYSBTEM FOR MACHINING PROCESS

APPLIGATIONS: For the manufacturs of metsl machine parte.
a.g ropsated mass production aolds, flunges atc,

1.

e

3a

7o

e

10

BQUIPHENT

aqy _ .

CHC machine -
cantre ’

CNC letha

Cylimdrizal
coordinate
Robot.
Articulata -
Robota

VYision systeam -

Conveyor

Quality Inspection-
station

Gensora -

Haster computer

1. Tool aetter -

FEATURES - .
2=0.5um repamtability

Load capacity 150 Kg wax.
Spesd 10-40 w/min. _

3 controlled axes (X,Y & 2)
HDY and CRT charocter diaplay
Spindle motor DG 5.5 KW
Cutting feed 1-5000 mm/min
Rapid foed 12000 am/min

 APPLICATIONS

For the transfer of palieta

and parts batwwoni
&} worketationa
b) storage sto.

For machining of parts.

Random ATQ tool selection system

Powsr supply 16 KVA

3 controlied axes (X,% & C)
MDI end CET display

12 tools :

X travel distance 600mm

Z tiravel distance 350mm
Gpindle rotating angle

C axis 360%

Huin motor output 11 KW

0.2 mm  repeatability

O.2mm  ropestability

Binary or grey scale of
image procesaing.

Imege processing cycls time:
leas than 4 sec/part.

pPixel fielda: 256x256
camera: CCD

Communication interface

Hodular type

Variable speed control
Losd approxioate 80 Kg

Air logic
Proximity
Light

Optical

.,..144._.

For machining of parts.

For palletising, stacking
#nd xpaterial bandling.

For trensfer of parts, loading
and unloading of parts on end off
wachines, changing of toolings.

For palletising

For tremsportation of parts

from inspection stations.

To inspect for

- dimepsions

= Jurface qualities
- Profiles

- For tools setting for the
aachining centras and CNC

luthe.
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ANNEX 11

JAPAN. SINGAPORE TECHNICAL INSTITUTE
Flan View of space allocation for FMS laboratory for Assemhly_ohéraﬁi@xl:

Soale 1 & 100

6'?"3 -—-—---—-—-—-a-

e Sy

. o . _ go0m i .___N_ﬁ..__.._..___,_1
N e
& l .- TOBOTIC 14B 3 tzi
© L
3 : FH5
) demountable ; :

tf- partition ; _ L

I [ [ ——
Lo
RS : FMS _ ol \

| Z

l - _ FM5

w 5 7
3 |- FMS ] _
IL: ) | /\ Pttt

#ny.s\
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Microcomputer CADD




JAPAN SINGAPORE TECHNICAE INSTITUTE

Plan View Of Space Allocation for FMS LABORATORY For Machining Operations’

18,000

&

CANNEX 12

¥

CNC
PROGRAMMING CNC MACHINING LAB
ROOM ‘o
(]
o
o
! n N
A L= 1
N
o
@
)
/S
."j - Lﬂ
MEE HOD '.-’ g -
ADVISERS ‘ROOM i / / =)
/” < i 52 . =
- S g h
,J / 52 : ,. 4 / =
. ~ _,-"’ ‘/‘ / : o
MEE ) .
FMS) o0
STAFF E . ( b __/ 8
ROOM /
i . ’
.

000 LT



2 7 — £ B T 25 i M
¥ B T RS L e il 1Y 2
“ SRR
“ ;
(R CHEER ) MG — £ 3 % RTTN W INLE
T. BN ) I * ETIR IR EL R ) EUYBY - % T
1
|
T
_ (4JV1S §) (OH SSIN “YMVIl 4W) _ (0dX tvann_ss i) "
2 g YOIt VOIr09 #y EiE Sm voIres # W ¥ W

Al"l.lllll

NG OG- # Lo - LR LaF N/ dD

m
I
|
| .
“ TEHEE 7B R o O R p « 7BV <208 M B dIRET € B . W4 g
|
|
i .
\EES LR TRz £ X Iy 2 B SRR 68 | —,
|
| EFVIYFT VALY R— Y| B ﬁ R
WA T T e () - ELEWE
LI
] T ] ] T F T T T I T
I [ T1 6 2 L 9 g € 4 1 g1 111 I8'E 09
m rgpgs EEENN
9361 5861 # OB YL
HERETL _ (SR04 g0
E H R M 2 & 2 E L



o ogg B
N = — SO

B - H %

| =y — % % LK

L ==a e mEE
C REL L e —

i S = VAR

¥ OE - W o
T e e g+ EENE

LT

i
|
; b5 g it mq_..w. I_ﬁ__m_ . .n‘h“‘ —_
| ) S5 SRR Rl i
| TEARBEE W B Sk NG
M R
" { M CHERS ) B — € 3 HITTH REOE - BB
w
ﬂ (ZE )VIILrss  vDIfss YoIres
I A L —
|
| EHEYA4—A G-GAGTORL  NE-LL=X Ztfe—r=niiAaT
4 T > ye
7 t
“
i
|
| |
| !
L VEY WS~ 4T Aol VIV ) O IR € )
g :
i HE oo . T 8% ) LI 09
ﬂ > »
!
’ 1PURT S B Y
|
. 1R
(- £18/5/29) TE/E

_ ; _ _
__ ] 4 T [] T ] ¥ ) T T T T T ¥
¥ £ 1 21 11 0t 8 8 L 9 S ¥ € 4 T

Ie°¢ 19

BRI
AR oY

9861 : 5861

—Hikee BEELS




T - £ R B

N

ey

42 ELRE
<y

[ HBEZ EY AT ) PUGISERY

e et e B miaate

(OH SSI "MV IW)  (OEX )

y
|
|
|
|

]
j L e
(s ) Bor UE VOIL0s (%2 )VDIf0d . VOIr0O | Moosmo EOm
P, e dmr—p i | .
b PN — e — A4
] e )
{ f o T TLe A AAL AL AL FAREAY LT L _ -
G~tis=rer LLEfiiefn F—<AAEG4 L~  F—<AACogbx ! mOH - 8 R
: ¥ > " N s = A4
f t
“ Wisj £== o ik
| CREAL( L —T
) ]
VEY - WYRES L4 7 L a LWEY VI - B ERGEILEY fOBF - W EE|
|
_ |
wIp] L2 ey TR 7 ey ‘ E
ﬁ A 09 MG BeINE 09 WMmEs | B - EERHREY
i
Hiws £ | . ; |
N BEE— FIHT FE YT N DY TEH (L ®o% - ¥4
. _ e - g 7L o - EUERE
!
N IR -
/7% )
T [l T f [ T j T T T T F T T T T _u T T T j Hﬂ.m. :Imw
. rd Y € fra -
01 3] g g9 G ¥ ko4 Z T FA) TI [029 4] 2 L 9 g ¥ 2z T < MJ = zﬂmﬁu@n%
9861 e851 HHH . B
A BRI B

_50_.-.



€

BT =64 §TAm L X ALLAF - | 4otem s

B e | B MR WAL WIEEME ARG | g o 5
(9EES AU OB ) RTWE  WMMIEURT - o om o . g T
1
(32)VOILTY (IVS NIHO ONOMIVOIfQ9 Bowm B W
< . < —> | =y — % A4k
ONO  #=GA4748L- OND - s A3 440 c0iB D

\ —e— 54 412

g L== w0l B HrBE
« AEARL( b

g@méw‘

. WHREASISHY RO eowe o) wom
TR 09 TRMNEN S REITIE - 68 - .
_ - W ” - ZEHRESH
WH BRHEED 09 BRI 09
i "
AUWT VHYGEE M WY TR S B A IV
ﬁ..l S 7 N 7 i - R
EECTI
£Z/01 ze/01
1 ] 1 1 T T 1 i T T 1 T [ E I ) T T ¥ T T
01 6 g L 9 S ¥ £ 4 T et 1t ot 2 L 9 g ¥ g 4 1 21 TE| &4°01°1% r T
i | ~¢gores Coanidl
9861 4861 % T FTHELE

N.\\\ﬂﬁfﬁnm.x\.”w.wm%



.

*
.

e
]E‘

~ {€°L°88

_
RN | iy @ ¥
] |
e e
M M H“_I e =Y CRTTN - BRIE o \m EYRY - & T
1 . °
: H .
3 }
L | 1VS NIHD ONOAM I ] .
P ,ﬁmmqmwA N (" onG v BN e PE o Ok
“ “ . TN e —F AL
I — _ _ :
Cb L BB T AL - BOREE - HT0 g L R e R R R Ry R
T | , _ Cevdia
[ -
! i :
i [ Ko frr £ 2 (R AR EE
r . CARALG G e—
_ K
m T A b
m LM w@.@%mb”ﬂfﬁ\ﬂ .%_..‘w_\@.@mmz .!HH. r-1 > “THHAO Murahﬁur_._m_&m.@ﬁzb“mﬂ_uwaﬁ%rﬂ.ﬂ&xxvﬁ.wﬁ.@ﬁm it ,wm.« M% .. .Mm m& .Nw W\%
: i '
t 1 )
b BEnE EME 2T EEWE T
! 23 s =l Sl [ -
P hECACN FHE , ¥FEL FELC | gm . DEARS9
. “
! i .
o YMEO TSN IY QYA - T I - , THY oG- 1.1 L
# W ) > > T e (- M ENE
m T . -
1o BCTRR S
[ |
JF __ [ } i 1 [ i j m R | [ i A i i 1 i \ | i ! T
9L 8 2 [ g ¥ £ Z 108 11 0T 6 8 ) g9 g ¥ oo e z 1 21 11] 869°€9 BT

5951 o 585 UMY LR

wg = e Gl T




(SN SRR A )

W BRI <Bat s M {3 T L .@ o Py
7 AR _mlv.q I
TS B
.mﬂmw%\!m_wﬁm.,\;\ Wﬂmhﬁw%e : o %h;._‘luuﬁhn
=E0a ZEMIL A MR £3% BHEES U B - m T
NYI-I817 s 0aL E
911l 071 Moo W
LA —yr—F 7 48
S FEAaL HOVAMTL (800 VFF Ll B3 . o
FHEIL  EEEE FHHIG 1L %242 0dTS R
! o i e B s
SV O I A
Fodfar o= 2ol B iR EE
< AEAL | GrbLr—r
Widhd £ =5 6.8 WHId £ FAns Wi ¢=sns o
I . = el k=il 114 | etk - -
FHEEEI L wwmum.m 15 FEETLL %@3 .ﬁq%m WapEEH e Ve ogr « wa)
A A BE 09
BT o W == BUED - o v L Jo
B R 09 "_@Fﬁa W3R L wLEGS T . B AEE
TEYRLY i C FERE 1HENH E 7 BV
Fdy xﬂ.&..ﬂnknﬁm\a@_uuﬁn_n
N T S S
i T Y T A T T T T T T T T =T T T Y Y T 7 e
2y 6 & L& 9 ¢ ¥ € g I g 1t 0L & 8 L 9 v g oz 1 gl 11 9 g Eo
_ ~ 82 608
9861 sgsT EHST TR

BIRE - R



£ BEEE HiE

P - r _
SEEVOLL WA RSy W% - MR | - s
m | R R Y
] _ .
ﬁ 3 -] N
| i
m T »
i e 5 WAL VOT P08 1 dD W oW B W
¥ BYaE L [ MRAHAT T MR HEFT A0 | ¥ Ty F sk
m _ o st e 11 !
TEYEL BN RV CREEYMES f 88w W T,ﬁ g - B ¥
r a W R EE ARG £ A R B0 A‘ Ly —Frak
I
w | _ gméﬁ_#ﬂ sk
[ ' ) . \?\;h {| £ il —re
]
VEY -5 W MBI O ~7 WY - WO W RN ~ T THY - 0B M RREEE D ~ | e m L sy o
" 1BYRE | ” _ J_ o i
{
| BEEE R _ Eﬁ BUEMHES S | m - me g
| PGS IYS TR i 09 i\ﬁ
: e
VRS R W U 1 EE BT B |® 2 - ¥ &
AN ‘ ” — _ L= i O - HEWE
]
| R . |
U\ xr {ad 5 "
(3T, 2.82/9/59} , /% FT | = i b e
_ h,_ | ,
0i 5 8 . ¢ & 'v ¢ z 1 @ M o0 6 8 L 8 ¢ ¥ ¢ z 1 a z, v T8
_ : . 2
9861 G961 _ﬂﬁ%mmﬁ. LT

gl =S 4

"
h."’i




UL - - BEA

f— B

250

P e NG NIRRT

"o - THWB VLU RN,/ UEE

|
SRR nea)
2EEH SLLLEI m &
VYW e R Y :
S u\,wmowm%mw&mu% M. 0ot 09 e 8¥EE [vwmm Tl B R - e , W % B B
1EWHS FH 09 i 6 R8s .
4,mﬁm$?&@h§ww%, oot 08 o= =TS Tl R B - AR HE
M #
, B _ il B Bl M L 0 e A E B+ Rk W defi i T
SR (\_@ru}#ﬁww 001 F oe .T...,A_llw.ﬁxim%@zqfxm;i X i_ MY ERGHE T S — o g Gk
. | . * !
i LE F L E:Mmlml e 19 ELE 09 i 12 %) Ay w
ToEM LT Ol el Y0 | 0f SRR | &Y B3 09 S 68 R S N
[ ! _
: BT - LONIYE J@W \_wmaww M RPER |
BB Mbm:&ow 001 08 et THIEMET y &5 REy o RAEr T & T ok N K
ey 2% Wy
5 wadERE-okae| 007 56 = = L ssvawan
5 a0 ﬁhﬁﬁaﬁ_w LN D' D' L A B A D LA D LA LT T T~ %o
(%) = % F | HWmLo EH19 | HH09 EH 68 W g c W =
T FREERIEE - PR LEIBEGOYHY YUEORBEFREREET [ B
2 % w % |
— & M X
® W B
PR "
=R NTHEE R WHRHEERE W Rik=2=3 00



CEEL - mr BE L e BINYE T2 W
"D% D TR YL W RWMEAA ST E

5 1 :J .
H I LN ‘ Bzl " .
| |
LA BERE o ome | BREE o
5 o Y e > B Con o SR
. s .h\.m. \w..wm B = i ﬂ Earey
HHE@EIR—F £ Tl 0ot _ 09 Amilmgmi.ﬁluﬂl P RO - W4 B
_ u
| M6 il | B eHE | BT KN oo
SEl oo AR Nk I Sl sl R
i . .
m ! Amwwi?&swﬁ . |
L THEAG 2% B Gda3N
_ ;hvsu\%@g@%w\%ﬁ@ ot 1 04 “« i > I <SS P
| | “ ‘
, _ £ | o %ﬁ " ﬁ% ,m e £ £ i |
e 3 T 5 rn.ﬂﬂ.h_ o N4 ' P @.,L .
LMEUVENSEEBCEST | 001 _ 0L R:.%J HTsug | AT _H BE AR o ”
eumETonEY | 001 | os |« yTouid FHESIEG WOMHY BEIFY L IVEN ) o L= s §ox
,.. T % T T 7 | o T T e pro—
& s BIpHEE I B o® | D AR T I(A R D TIA B 0T A8 B T|A O 01 B 8
_ ’ (%) @ @ F 89| FHgo by 19 EH09 Ay 69 LEER B

PEOBIERW T £ B 4 L XY L BRI B 0 g

H OB R
# ¥ B TYELE
woreEn L EY L E W




CLIED 4me-> BIL

> BWE P2

QA Lﬁq

D% o—lpl THE ¥ AU RWEN A PR E

T T

= A 3
T urﬁnvv o "
!
VEEC LN _ 74T AW B TR .
< ?m«\.@gwam‘wvﬁ oot 08 jero-— i > > R -
N | er eyl | EUEY] NBYRE| W % wE | wm o® B %
ﬁ%@@%uﬁﬁ_ﬁhgoun 001 o I T - —> - ‘ Nm_mi@._.mq NS
_ L -~ T ,
Ly ABE BHRBEFE 09 | 003 56 oy > _ A
6 21er e 8 5 L AT TR el - WE W BB lge ot L0 _ _
werrs BHRAEER D0 | 00T 08 |- — =T e~ — ok Sl LN 5 = b2
feLa I BYER-— R CE: 1BYHY B W W WY
=% ﬂw&w\‘«wmuﬂ.wﬁw&@% Lot o8 ..T;ll.%!f e S A% AT (R
B S— I ,"
& 0, IR L % 1 N B & ATHT 1A T DA D A0 ] W g
| . (®] % # % €9 HHeo FH 19 FHoo | Fy EETE E
WEOWEEWT LMENr 1L LA T LS AHMIEEE 8 8
127678 ~82 e 00 [ IE B B

@ 8 = B ew%le
CWEEIE T



CELWD > BBL s T T2 NS UG
°2% G—[el T E AL URNDEN O, T INRE

S afaf
- - mﬁ_ﬂ Mg ||
. @$<u:“@@ @Eﬁﬂ&agﬁ%ﬁﬂgagw
& Z R led = I Z i3 1
e T S ADEII R oot 06 8 8.8 e E TR
| |
\_@W\ R o 20 ‘o B
EEoREE LA - SiE Y| 00T 05 @ — - EERT__ SEERL, SR =R LR % d
geet Lm0 LR B B
SERALIZND | k£ 001 op (FPER VI HORE | yeelE Wi PAARIR: 2
. ks _.g_@.m guS g o :
. » Rivpgre 2 W LA NI I[A R T I[A' ] maé,fmz_?m;__ A
E i %) T # Tl Fwoo EEAT W09 | HF6 Hhgs B
_ °2 2 wﬂﬁkﬁﬁsJﬁwpgg<%msﬁﬁm s .
CIRYFLARECULBAREIESHEL WY

11 %719 ~21F 65 Ll HE OB W
2 3¢ W B PYELIA
ERE L Rk




1% 5

A L

B kS

B Gl A A AT (BB R )

HeE L x| T H

H

ey

HaEoMBg Bk 5 o 4 v b SEOFRIS

BRI 5 bR &, & R E 25 B A {25 C BB A | bk 00 A0
FBHLTE D, VRINAEHORBECOW T ET W,
A%, FMEHERE LT B A FOREEPOICELNTE
2, 4 (C60F11A ) OAMBELTE, STO ( LEIREE)
&W%fgﬂfmﬂﬂfﬁﬁbﬁoC®¢%%ﬁbfﬂﬁﬁ@@
jfﬁmth@ﬁmm&ﬂﬁwom1m&mﬁﬁﬁf%koL
oL, BHEOEHEEFRENTLNE 2 F>THENDT,
SEOREOBHCLUTT K54 A% LTI BOSTAER
BTE DL 9T ERE LT <

BRI« EH T 1A X% LTI %R =T Ao
Ll, TONELBECALL, MOBEH, Hiffi~v=. To%
DRBEAREC T~ LT L0625 E 05 BMamrs
o TE, BEBRECRIRCDE > CEBR D )V 4. 7 4
REHL, HBEEHTH Y, rollHErsBEESLTHE DO
O DWW TEMENER S LABEENRO £ $ 7 — HOHEH
B EHERBICFERL R D~NEWEMED, BECIETHD,
ABUAEREN L AKHE  BHOBE - FALKNZART

Ny

BICA S ZBEUR b % CEBIN T 005 ¥ EORBRRE
HEEERI NI I F U AREKBOERETRE(RETED, BHR
LET RN T AEL RN, BAESRERG CER
BRR ks, WL SRR BRI E B
AR LF T A7 AERRLDD 500, EMMENERET
Besd-OBREEEE LT, %HE o THBL T RE
BB,

P ES T

1) R A ERED | B

2) A E WY B
& Bt & B

3) M % # | B
£ K e N

£) # 8 # #| B
G I RS

WAER SN Tl 3L BIHEL P HB - A A 2 b DIk
WIEREAN Tnb. LL, TOIEHOLLEE 28O
fER 100 % Lo Tnkniphidn, $EH, HIMEHRLR
BHHOWD MARIOHCE £ 6F, ChooRBEHE,

— 5O —




i no B WEOMELS, AR TS 4> b, SROFHTY
(B E DRI L, K (G AT 2 B2 Ik LAk Cb B
BE O E S ER o CIRST A LIC K b, BICIEINAED &
BB ENIRTH D, SHITIMNECE > 298 BB~

i -  MOWEEE LY, HAETCRBLORHL TN,

S HHRAERT | B | EROENZEC KHBRERICALTD A0, BH b
R BHEBwEWL D, kK, REEm E LT RRAR R
RIS 7 {, MBI CIREL Led bl o T LB R
FHNnb, CREHHRNZIOKIETLCEEHLLN LT
FrdBh b, WAL CREAL R VOB ERELT L3O
Chh, SBHTF~=, TATHBELTHILHEDERETD &
NS BHEHADOLOEEL TN

6 K M # K| A | BICEEAG. FRNESDHEFC LD R TORM BRI %
g m B D WO CHIBEIR S h T b, FIRERE &, AEIEFROERK

Ibh. ﬁ@ﬁ%ﬂﬁﬁﬁ’&f%%ﬂﬁfw%o

7) BNAESEMEAZ N A AEBESD LTS STCHANEM o ic L b, JRLEFEAL
' B A CREN 2 B T2 Tnw 5, SHREEHENHE £ .0 ) 55
BAEEOHNERLTH S,

& B & W ISTIBARMKGAC2 HOMYA *R S, SIEYR 20 AH

E I /N BAEBFTH >4 (JICAER, £, 1LO, HAMRSE).,

58, 59, 604EFEI 2 £F2J ICARANBELRLCNE, B
HIST] BFTHOEBEIE L, SHRETRELZRD OB M
L, @ADBEARETCEL L O T HLESH L. X, BlERE
OFE s oFiES T, REATOBRNBALEERL, L2L
BE~L LABROAEEA ZIN AW, —BKEZ (DEES
FHI3CEEEE TH Lo T, BAK IO RIRTERE FI T
L L TAT <.

A MFZTHBOED 24K EE L, BESTEHBNTHE
B MZBEAOEN BB L, B ciERShRE
CIMFPEAORIOBEXIR+STH D, FEBEHLEBE



H

5

%

M4 T X% E TR

A

A

Ba

Ll

mﬁ@wﬁﬁ.mwmﬁfénfyr.%%@am%

1)

b

NI N

A

P 7 Lo M AIOE S A 4T THSSco b, JST 15
MhHiCx 2,7 LOBINCLYINDEHE, BNOBRERBICR |
BLTWA, SBROUESHIC DN T & IEE 7\,

2)

FH - BREIKT

A

ISTC u %0 2 bICOS & e Hbb FI PR I HE £
@m%ﬁﬁﬁﬁoﬁ—%@ww%%%.mﬁmﬁﬁmﬁménf
VWho JSTIHGHEHTYMEK LD, BHOBEHEIE LT,
AREATHR, MUBEWADREHRCHT, RIEEHETRY |
e R O BIAIE M J B I D I 2 I L C e b, FERD Y ¥
5 ADRCHEMITRMEN T D, X 5T AL HI 6 %
HLTH 8, 257 FIMICE ba— 28 E kb, BRI
100 %ECTH D, |

3y BT - HERRR

A

P 7 L. RERSARELEEINTE D, Mo budz <,
WMEREE N E WA 5, REREOL ESBEELTh 20T,
BB R R A RIS A C L & W R BT E T
Be B — ST A E I O T I 10 O RS R B L
SHNBMmEH Y, AKR~EREET LD, BH BRI ETS
ZbTHBBHLES N b,

BHEIK OWTIHRINEELCEDBEE: LTEEIR, 2>
.- AEHANTnD, HEEDBMaESR, #MELERET
AT b ah, BWMPEHETICE A (RELRRTER SN

T G,

n o #
B
£ R




e S 4t

O N A O

B

sy

it it

PO RBA, BRCRF 2 22 b, SHORTEY

1)

b - BB W

ST A NV ¥

B

I8TI HJSTCUJ%J:W?"D Y2+ ThY, KEAISTC
Piho — = (KEBT 2 — 2, BAME T — 2, TRETa—2)
AFRL, TEBTHE LTIRELA SO TH B, BAMH -
BEEE, RGO LOE, WH ) d. 7 2CEbe CREL,
FHLF B OH LD THMT « HLEH & b & 5 72 I i
Lico SHE—HEMLAKS - BHBORBEL PO L Licts
AT LT < |

ElE SRS

EX j o ’P‘Hﬁ:{kﬁd

B

S84E 11 A 1 A JIARE] 2T W AR LA JHREENIE - 2 )+
a7 aid, TORFHRBCRELZEBLIBEET > Tk,
60410 BT 1 il n b, 2 FHOPRH—K L ARy
AT, BYEHELLOBRAYEHL, »Ux. 74DEEARE
LERH#E/K LAk, [ TCHERBORBERBISDLELALL, B4

| Mo BRMICERC & >%. SBPEIEr o ans, B

Bih )% L 9 AORRE BBICE L TOEE 5 S M+ 5,

3)

H-AF 4 RLT
) Frgs o35l
BAl~=_, TN
fE B WKW

JSTIOHEERAE, RO A L5 2EREBAE & ¢ 1
BEOLEBIER IETRE S BORTIwoo i, X,
BHAOHEALEWkD, BRECEHMET, 2% 74,
HEE, MHEERTACECL DIIMERATEE T D, BT
SR RPN T Y 4 GOERBBEE L\, SHEEHC
B FL TLAPEMOEMEED, JIBEEHELEELTN (G

4)

b
i

A kW

oM

DHEBEHA CHEREN S —HaB8 e Tl Leds,
TOHEDO RV F 2 7 s OEERM — RFRBICL h—HOK
BEMET 100 K AANBEHBEERLCNE085 5, SHET T
CATFTHCEDBTREM > (ERBEHEEML T (LERED
A,

B &
B : 3% puil
C:X + &




DY v R} B

R4 A A b =2 AR

[~ - .
b g (&

RAEOMILA, BRI T 52 A > b, SHROREY

) SlEiEtwigen | B

JSTII 3T, NAREEREIERT 5 BE, v 7 <XE(F
MUES BRI ) 1€ Laedi» e, HE, RN %&b FICHBHO
FLD DU, TRIC AT O N E D b o) I
foTnwh, Loy LHEOREG, JIMEtimfERENCEN, &
M L0 baY, MAONMMEROEAAEK LY, HEO
G M TR, EHOFHRE S Lol ER Y £ b REK
LT\nd, ' '

B -t — L O AEFEEPREM T, TTRERES
NAcWOBLE AEENREL, DY v —S— b BRIME CHFHLC
B EWRET LT, KT TR,

LedionC, 8 Lo A BFICEE L T &RE R 5 BI% T 586,
B TR R R RETIROT oA A BETo B, LB L
e b5 72 SRV 2 F 0 Bl L, BREAEE D v > 4
R MCEU AT L LD, BERENBERIND EEAT
nwhe -

2) #HEE-HEH C
5 B A N
3) M % W OE| OB

et
s
s
o=

JSTTR ST, BHECHM 2 LSRRI > (3D, B
B TEE R (AN TE L, PBRTCEEMBRBCOWTAREOD
vy g—S- b LSk EN, COCEE, AT AN
RS OEM R b ORERN LD b Thh. L
LiFRIGICH, MRBNEEe T~ Y > FTHCLEEHELT
Wbe BECHT L EERIPOE BMICBABE, THbHKE
FLTOHEROMBTS VA ROBRNBETL S 5.

h

it
3
o
oo

SURRIC (1 S 7 < TR IS B, —WSECHICE L TR R R <,
AHEbNY Y A—r— FEHEOUNAT 5 7 R 8L LR
Ko BT LTV 5, '

GFREEEHETEELABE ThooRfdsnh, T
ST ICHWT, HEEOERDENX.

5) A EMEED) B

ERESERCBYTE LN, B~ Tl 58
B, HROSFHmELTHY ¥ £-—} 8 B2 ES0EMG
BoMEIKE LT, X hE(BEERIFEASHERNMEEZS A
T b,




T B |Ba SO, TIRICH T 5 2> b, 4HROHIS
B T CICHELE N e B (I L -CHER R % T 0 b T
LT b 4 S5 4 R 30 2 B BIC D b IR
| B ERCE B £ LT B,
6 BB M | B | JSTIRHENC LBISEAS D, FOKBLT¥ =L, <=

{xé\‘

i

L
{0

TN, BEES, OUPZEAREIN TS

BB OWTIR(CERINTWA, 40, BHAHRICIY
B SN 2 HIC DT, ST L O Y R <, Bkl X
ﬂ&%t&mﬁmﬁwﬁ<§Wﬂm1m5o

7) BIEFEMED | B | Mok sURAS I IC BT 2 SR B AR Wi, BUROKJG,
LT#h 6ol HEaRFF Ll Ar?. —2rBHbKTohTn
B
dSTIWHAREESD D b, RBICHETAEL—A LT - T
b, RIS A RTIN TS
8) H & #l & TuY. sk HAr— b LTRES T, 24T L2 455
ED BhThb, WEMICS Y — 5 v 258, ZRICHE, ~4 2 o
T, v, MERSE, WENE DBEO 45 o L HE
BYOWETL Tin b,
ABIALEAD e =2 ABOBFIMCKLEL, oFxs b,
PABGER EOATICET 5 BATHE#EEL T\ b,
A SMHABORN EESICEE L, BENEM STk
B MHABOED T ISEE L, BT T
C:;aﬁﬁ@%ﬁG%ﬁ#$+ﬁfébL%§%ﬁﬁ%




" & B Blg D AN br=g2H

5 go(BE BAEO R A, BT Ha A% b, SHOMNES

Do MR B A BIFTH b, R BIE % e

2) U - REDKD | A | 7 A BB LT 5.

3) fRAF - SEARE | A %M%KEDBWTﬁﬁ?Iy?Lfkb.l(@méﬂj%
B RFEL, Adbo=g BOBE, TIESRICOWTIZI S
TCOLEHLCOMEHMHM LY, ThicBEIsMERO—E]-
B, SO~ 20tz £4%nd— SH0EE- REAS
Ao FHLEDNTH, YHOFETEXBALTO®CFETD
P

B It
¥ il
3 TR B




RS T

ﬁ;\_!,’fg]: )‘e'fJ i"l?.’:.zﬂ;{-}}_:*_

7 no | &a HAEO M AL SRR T B 5 4 > b, AROTES
) #H o BEE| B BRBLCONTH, FAE LTHEMEOREO S LC, 2o >
T B S EDER LT N B, BETH 106 4 22 THN
| TEBo T b, 47T PEOHM Y BERAER TR TA S,
L, BEEOPCEHREHC = 7TAL6T0E TR
Wy —LAebd0ddb, FhLCDOATH, Aoy i-—3—
FRRBORNBETICE L (X, JSTI Gkt v
OEBEFFHERLCH I OHBLTOCTETH B,
2) FUKEE D Y% | B | 60420 A 1 AAKEL, FEMAVELED LEOT 2V %
a2 7 A AEpR T A7 A0SR RELETH. —BEE Lik.
JSTI CEHNWTH, TOFMHNELL LT BH LWl
By AT BEHH D, Y% L 5 ADRE L b R
BT B B
3) I—RAFT4RZ JSTIWK HWnTit, FEBOVAABRE{ T AEFEDL LD
égit:f% T, BRIBEER~=. TABBBARAWEEL Tni, P LLH
S HEORBE ALK ARBEE L L > CFNEN A~ TELELL
Tn b,
L, BRI TEACHING PLAN § ¥ — b &L,
WO EFL BB BT BRIBICE 5T b,
5 % B B B | D | RREML T LmE RIS C A, FEEG ORI O T

EOR K OB T ECORRMAERBE T AN, YHKBATHIECE>TWw 5
jeEaMN 12 { 8ATES ) Lo R EHR O T
L<, FoEHi+ 4R Ry, EREMLIIEAETLLLDT
HERAFTERIRAZD L THWHOHBBRRTH A,
AH W
B ¥ i
F + %




By w == bR

Fa

A T T

. \

m

g

I
TERDED%—
% I8 e NOEEBRFTHTH Y, EHEENBYE

7 A |BE aromme SRCET B A b Y ILE
D BB EAET | B | JEAIEOT~CCbeo CHAA | SIBATHOBA T &% |
BRI T 5 SRR T E AL O | AT A ERCE KD
CRbh b, R N '
€ EHICH 5 B D OB RA LT, i/, STEETE &
SR BRI %00 &
A,
2) B - #H | B | BEOERENE BEFCONT | RO L |
i W BB B A, THET 5.
(3 % W 8| B | ARVAEERLCHBL TN, | MERAECEK FI
=3 ) _ BEEEL S
0 % B M M| B | RBWERCL k. & AT OIS AT D T
w oM OB N BEELL D
5) BHIIEE N | B | 7O MHERKH T HRAED | CEOBBE~D R,
MARL T, tIF—DHEEK HFX
ASGPIRIC L dD, %
A v = b3 02 EBL
rsdha)
6) O A | EEBABENEEEWTED, BIC| BROELHT 5,
& om s P 2% 7
D P AmEE S | B | FRAGCKTAREREDCH 5D | AmEE AR T .
EHALINE,
8 B & B K| B | F4vrrEMEBONMAERD| 1LOKIZARRE
% M OB W AN 3L Lok, CIRGE, BRI
SHOBBRICIIEEE D 5 5,
BARABEMRIC LS+ F
4 DRED) &R BT L, RIBGYTE 5o o
B B L, BT HS 20T f2



B M M - Fran D a3 WO H

W B | BE| meomsis sRCH B4 AR ORI

) o R W A AR E DR L v, - GOCEREQE G AR B O
' HeHFTL, 72l
R TR A S R /1
fHohsdloEETD,

2) FM - BEBRG | A eRmc L (HHSh, BB LT AFAERE T, B

| o | R E L B
3) fREF - WERW | A SRIICIZIT REF 2R - AT | BREEETELY T |
bhTwn A, = v 2 %I A,
A H i
B :¥% it
CiFR + #




SR R 4 B 4 M #OR
K A [BE] somms sz 4 b A EORES

0 B BB B | v xRSO RS e | T 1 P 2 A
fe o R BRI DD Ao WE AN BICKE T,
| BE, WELELD.

2) PitkEtm oY * | B AL R OEICHET S | KEHEEO[ Y=, ]
a 7 ATERCIRR AU FL 7 ADRELABE, beDSE—HHYEF, T

| ApRELZTH.

3) T RF 4RI  HoBEANE, REAOBBHS 20T BTDET B, |
Ufyw“%§ ﬂ—z-?42iv7vgy,%ﬁﬁmv:a7»&ﬁm&f&
BMe=a7Tn
o R L (GEEDGHAETKh S,

5 £ OB OB M| A IR R XN T B, 54 v A BB O
% B Ok W ' Ay r—7 . — 2Bk,

Mg~y 7. 0BT
Fu rBEO—HOFER
FEELTWA,
AR i
(% h
I

— 59—



Mo B == NH

MeE:B & WM

" n (B2 MAEOMBEA, RRICHT 53 4> b, AHOHTS
) MA@ D | C | mEOw-= (PIEE) Oh, kORI O PEACR
B b, EKOBRIEL MO MY TRAIEHEA RN, AL, ¥
Y AR QRO RAERE, I ST IoMoR coROiE
R BB AR, X, REHEMOARH L CEANDT, B
Lndht, Rl (EDBALOBHIC L AL —<ORE, Ax
FEREIENER Y ) W RHE T & B,
E5 S R L BB OB E b 5 CD e R T ALE &,
(2 BEB - #H | O | RABEVOMEL REOCPORNTHERESEL, T
e W WD Lvn S B € 3 ¢ EBE ORI, % HUBURS O HH 5
Ho R e,
CPOSEEMITAC L, MMM EEHE o, B LT
| <.
PEEE EIEEETEE TR m
% 6 R P MW PROEE 5 — 2D T O,
SR EETTn <,
0% B H M| B | (SEOBKMS o —BEH, CEFRZ & ICHIE LT E L B
s B R A B O F VS I BT %, SRR 7 AR LT R A SRR LT
B < EENIC I A B |
B EFHT T,
s) BHBAED | A | SHOBEE WRkCHEZL. ]
6 MM H - | A )
R |
D AR D | B | L bEAXRRBREAFESOREME KD B,
BB EHET T <,
) B K B M| A | WRAGEBRETEZLOTSHY, MEEEL> 2 — 00K
Mok B | #Y - x~OHEEBHS M REGRE,

DAY GHORNETAICED L, RN it
MBRACE)E -GEEL, RRCEASTE
SRR OENOEBSRHHTH Y, HEENLE

-— 70—




BB M | 4R A I

WD A, WRICKT 5 4> b, 4RO %

i H

g
=

1y # fF R O WwW| B L]

2) FM - BEBHRE | A SR L R

3) 5 - WERR | B L L5 ST D BB AR LTl B35, Sl Tl 18
' Lahizhndsodsdh, LLEWEROEMFK X 2EHHRLE,
AR iF
B i
C: 4~ R

¥R TEC D TEATE B0 B RERAPR UL (1) w8 A




i‘?ﬂlﬁ%ﬁfﬁ@%ﬂ e A =X fift - F
b/} ' H _%ﬁ m&@%%ﬁ,mﬁﬁm%&nﬂzb.%&@%m%
D & HEF|DB WMED— ROKEH BERECDOWTHERY Tnb, 1, BEY
etk B R Lic\n & %4 T\ D, |
SO R % - AR, T OB BB 7 B,
FW T O F 0o |
2) FIGKE@EA Y * | B SIS E CCI A IEWR & B35, Rl LIChd o Cln b

EPN TR

HEBORE, TRo— < AR AABEE LTEE M, Th
WAL S & DO FER D5 B,

MEDBE2 2T, Y7208 L CEAEES@EMNITT

3} TR F g AP
Y7 s JRE Lh, *O—HOCPEHIWEN, OHP 2N XN, HnAC
BEw=., 7o %?%LTM%@T%%#ﬁmg@L.4@%&KuVTRﬁH
o R’ REIOT, FOROBOT= TN, A-RFT 4 XL VT Vg
EVER L T\,
HARBENABROADOBRBEE T THRILERRE L LK HE
o |
TR R K 4 FHE 22 5
£ R R W
AR i
P& A
S B

L =72




5 18 P #HE)

# B & 2 8

P 0 TRE TR

#

U PR G

X% ¥ A T g A T % A EfE 15 @ A
E A L HF L% AL A AN =q 7oty y
s @l EAEN THEReKs L] | B 2 O B
I N B % B T % M ¥ | | v-mstessx
IR T 7 7 n M|l % % @&

1 M B A O 8 H B M F




Mo & 4

Ba: AHh b= zH

F = I A A
R S| BOH B R S -
PN 4 b o8 [E o A FF R
o KU D o fii IE o @l =
o WM TIFER o [ o % SRER

o R (M, WHE)

% % B &k O #H #H B W F

:E) AU b= AROEEEREREMNESRE, SEYATHERLTH D,

JSTIRWR W, TORDICIAQOKERAHEOTFTICOR LEOXH

EHHELTWwL, EBOREFLLTE, A#BBCHERI IBTAROER

HETH B,

—fi—



Mo & 2 M

Frah o B daR

EEREA(BR) [ T P q Y

it
it
b
8
il
oF
o
il

fa 8 ] B F # 75 A

T o4 YA

ST > AT A 1. 2 T % 3t o=

%

X

m = T % =t @ 5 . B/ BT 70 R

I fF £ # ® - L ¥ fl B B

_‘?5__.



# ﬁ(?&%) TR A Y
STO0 24 TO 24/% Eiiiiﬁff-ﬂf%)
RE1£0838ERTLEL (@@% 14

TIHS

ko HE@EOBE, HYEFEHOMNIE 2N,

x HEREA L



F J5 8 $(7)

BIA 9 2 2 o5 b 302 JIRH B R

GERENE S

Y T A b A A 1134 B - fii%
T1[ANG KAH HIN 6 | a1 |pip|sro| mmmad sso~sss  |HOD
2| CHONG CHEE HOCK 6 | 32 |pie|sto| amTy Act HOD
3| KWOK-TAN POU YING| 6 | 30 |DIP|STO| ®FT&

4| YEO SOCK TIN 6 | 20 |DIP|ST0] Fnzs 3>y

5] OMAR BIN PARTI L | 26 |DHG|STO| <4 2m7nt, ¥

6| TRO-LEE KWAT PENG | s | 30 |DIP|STO| <4 7nu7ut, v

7] TAY HOCK LEONG 6 30 (ITC| TO { HBHIF

8| LOY JOON SIN s | 30 |ITC|TO| H BhHe

9| LOW JEE SOON 3 | 31 [DIP|T0| M@

10 LOH WAN HOOK s | 27 |prp{mo| wWRITE

11| 1.00-FOO JEB MUl a | 26 |DIP|TO| WEFIH

12| IVAN JOSEPH DAVID | 5 | 28 [ITC|T0 | Mfese®

13| PANG-CHUA LAY Eng | 5 | 20 |1T0| TO | ®m

14{ONG CHIM PENG 3 26 |DIP|TQ| =4 2naw, ¥

15| NG JOO KEE 3| 26 |pDIP{TO| FRrTIy

161 LAM KWAI FENG 2 24 |DIP|TO0 | EFIL¥

17| LINDA NG MBEE LIN 2 | 23 |DIP|ATO| B[

18| HENG KWONG HUAT 4 | 26 |170|ATO| HETE

19| LAU SIN CHOY 5 | 29 |[NTC[ATO| B _

20| THO THIAM HEE s | 23 lwrclatol 5 BFRE

21[{ YAP MENG CHUAN 1| 26 |pIPlATO| BE.mT B

22| LIM TECK HWEE 1 | 23 |pIp|ATO| BWFIL

23| NG SWEE HUAN 04 | 22 [DIPJATO| BFITY¥

24| K KATAISELV] 04 | 23 |DIP[ATO| B&RIL%¥

25| KWAN ENG ENG 05 | 23 IDIP|ATO| »v—xvspn=s=x
26 | BIWIN CHEW 4 | 2o [ITC}TO | PSIBHES 84/2~8672
27|HO STEW CHIN 1| 23 |DIP|TO | JICARET 8588672
28|MARK LEE KAM HOONG| 1 | 27 |DIP|TO | J1CABEh 8588672
29| LIM SIEW ENG 3 | 23 |DIP[TO | NTIBME® 83/6~86%
30| YEO SIE KWANG 2 | 23 |DIP|ATO] JICAFMED 85/6~86/3




BE: A0 b w7 R

M| o & Ef e e 8 e 182 I 1 %
1 YEO TANG T.IN 1 |85 |DIP|ATO| ahpeT 2 HOD
2 [ TOH HOON SAN 6 | 27 [DIP| 10 | Mo <y b

3 | LIM CHOON GUAN 5 | 20 [DIP| TO | Takakey, 2479 v HbRbE

4| LOW KHAT CHONG 4 | 28 [DIP| 7O | Taeona, BT (9o, )

5 [WONG OHIN SAI s o josll| o | TICAMMEE )

6 | BALVINDER SINGH 3 |27 |DJP| TO | H{E&HIHP

7 |KOH KAH BN ¢ |28 |1TC| 10 | HemAR

B|NG HUAY ONG: 1 | 24|DIP| TO W%f%ﬁ@’%ﬁ&%«%ﬁ/ﬂ)

o |GOH AH TEE 0 | 28 |DIP| TO | feth T res®

10 | EE TAN TIONG 6 | 28 |NrC|ATO| THRECer

11 | ADPUL JAFAR BDARWIS | 5 | 25 |NTC|ATO| fmT 2, #ufs#im

12 | CHOW CHOY LENG 1 | 26 |DIP|ATO| W

13 | THAM KWONG MUN 2 | 25 |[DIPJATO| M3 (2@E), AM¥TFrR
14 |M.PAUZI B.HUSSEN 4 | 23 INTCIATO| #RTIrEE

15[ ONG TECK HWA g8 {30 |NITC|STO| GSIts 8582587924
16 | ONG CHEE WEE 7 125 [NTC|STO| FSIB#E 851 7~81176
17 | LAl KHAI THAT 8 |30 [NTC|STO| FSIFME 84207~86/2/26
18 | CHEOK CHIN SENG 5 |28 |NTC| TO | GSIBHE 84%27~86/2/%
19 | NAH BOON KHENG 5 | 28 |NTC|ATO| GSTWHE 482812726

20 NG HOCK LAT 5 {27 |[NTC|ATO| GSIWHE 84827868726

() C & G ITC B L igixh%s

— 78—




ZEIHE T I

10

R % {E e o ek 18 4 A %
SOH KOK GHER 7 | 30 |pIp|STO| FEEEFT
THO HENG KHUNG 7 |31 [pip|sto| mE
LIM-TAN AT HUA 6 132 |DIP{ 10 | THEEW. 70w xifiE
LOW SOW KUAN s |27 |oipf o | WERE o o)
OHAT TECH $TONG s | 20 |1TO{ O | ERESL o s
KIEW CHEE STONG 4 |27 [DIP| TO | MR TE B/ BIHE DG
TEO SEY YEOW 4 | 25 |ITC|TO | ALY, THIHA
YEO ATK LEONG 3 |26 |prp|vo | BOREE )
LIM KOK LEONG 3 |26 [prp|T0 | ZALAAMIMEAT & B
LOO THIAM CHYN 4 |23 [NTC|ATO | 4pim, ME, | fesk®

) 1) FESMEEED v >~

2) STO : Ty a

TO {585

ATO 8RBT
4} DIP: DIPLOMA

ITC :

NTC I NATIONAL
4) NTI

FSI

GST

p—oi= bHHIY T A,

! NANYANG TECHNOLOGICAL

{INDUSTRIAL TECHNITIAN CERTIFICATE
TRADE CBRTIFICATE

INSTITUTE

P FRENCH SINGAPORE INSTITUTE
! GERMAN SINGAPORE INSTITUTE




PRI

N R g (Bl e et 11124 FAF A 5%

1 [WU-LIM AH YOOK(Mrs) | 6 |30 |DEG|STO | Rasas

2 |LISA SETIONO  {Mrs) |

3 |SIM YONG MUT (Mr ) | 05 |31 [pBG| 7O |~
4 [GAN YAM SENG  (Mr )

; p Coordi-
45 |30 |DUG|STO | # nator *

01 [ 30:1DIG3 TO ”

* BHEO ML % — BT



VAR A [ RSEN / HeWE P2 8%y U E B HoRE T il *YER RIS E

VZTY 9607 ge0'T 9501 95 ('t 9301 2801 980T 980T | W 8 W il B

YEZTE
3 §Z5/ | G0L,s | S0L F8g 798 5y ) 9%E g8e % ) AR -
¥ i | T e | Y o / cae | oY ey Szer | 5 eve | T ens | 0% p1s | T e ME‘VHMmM\\Eﬁﬁﬁ
72 - A T ) 006 08y By o% 507 S ) A
,mmwwmmm.ﬂ _Nm.mm T N\ 21 | hﬁ\ z1e %\ 9 \ 95h | \ 9.8 \ AS | 859 | g : S s
j ¢61 o 261 .Nm,m _—_— 28T ' ' q Z = P m £ legr
¥RE S| eBe 86 ) 96 % u 9% 96 96 96 96 i % i Wl LT
o1z ) 1Z/ _ zL /. 2L ) e L <
S | w S (% e | % S w  * 4~ ¥ £ £ = £ |91
¥ e 1% aw [P e | e _ vof @ o= W W TSI
mm\ ot mm\ . mm.\ . 9% / - b e m B vr
H 73 P A 9% 19 .
S/ o / go1 / / a /% /g6 A ¢ > o La g b=l
. W Wi
wam\ ZL mHN\ zL el s A el \ V2 3% s / gr 1V M4 ) g |21
86 \\ o 96 \ o6 ! . om\ % 96 \ 9 v F=ad AT -4 111
Z61 . | 26l _ BN 9% 9 96 - % 01
_ 72 Ve 2L 7L " )
%/ 96 wm\ 96 . \ ¥Z \ i \Q \ 75 Bk @ w® B8
P e 1 g | T e | e |5 e (B (B W E B % s
AV 7 v L zl 96 9% 7 74 B} _
we/ 9EE \ 9EE &/ 87 / 2% \ gL \ gL \ it \ jaa! \ 4 \ oo = xI + B4
/) el * /) | & * e [N o F T % B9
96 .96 . 87 8¥ 8% _ = T wo F S
: _ B | ¥
87 gy gy 8y
6L | z61 e 96 96. 96 96 & 53 P4 T e
% %6 | . v 8% 8% gy | ® # ¥ T
gz | . 8se 8v g T4 a % 9% 96 9% | * * BT
# A | LR ¥ @ T %= g i ¥ | B RN o
W L 1 8 W& v % & ¢ W & ¢ _ Wk 1 i b =
u s - -
; o H Z b2 g 1 _ :
: . . HeIHOoTdrsesl ~ Heitde861 S H 3L 8 « Hpu|g
W OE TR , T

oW OB OE L OB g Y
(8] 4k B B L)



VA8 NG [ [RBESS / R | BN SEY VDU B D Y P OV R e Y B b

¥Z2¥ ¥ZZY 9c0'I 98 U1 R 980T 950T | 9501 950°1 $s0'1 [ & £ G
e (B (B | B g S g 1%/ e ﬁ\o,ﬂ;%\% © g |B g | BIEE T m
Y ot m st |7 ger | "/ aer | B s | P e | "/ oge | P/ esy | 20/ mmf_!wm ) gg | TEIE T Sy g
562 _ 261 3 zot 1 L 7 + & = Zlsr
9ot 75T BT ZeT P
o«ﬂ\@m wwm\.wm 96 / v wﬁ\ o | wﬂ\ - Em\mw 4 4 o o g M oH|o9t
B | e [T e | T e T e |7 E: (s & Ll
wmm\ oz wma\ - w.vﬁ\ op 751 / - wﬁ\ 0%z “|¢S”\ .- J | _.mnr T i | vt
Bl | B/ 1%/ e | %/ e i i |4 ¢ x 8 ca ¢y =8l
8 [ o (T I 5 a 1 % | % N L ad # B e
O [o |° /o5 | | % | | &k ® T
* e | ° /g | 8% g% g | 3p | ® I = FioL
ﬂh:\m N_h\ﬁ _ U [ U g F Ay £ 4 um L|E
ey o | | P o [T g (B ¥ 3 T ® s
% o | N iz ,_ B o | i |P e P g | F T % B2
e | % el ¥ e (¥ e | g% o |# L 5 Ik
A A ﬁ WL Wi 96 9% ® E1E

8% @L | | 8% gy | & | ¥

261 z61 s | o 96 % | L ¥ T8

96 9% g | 8y g% gy | & E w 2

8ez 8g2 gy | gy 8 8% % | 9 9 g6 | ¥ 3 BT
¥ ErE =R ] E| W g | | M 12| ® ¥\ E| 2 | @ 1E

WS - &%_m B & ¢ w & 1 a8 i =g
- ¥ % g ﬁ % % t

e s ool &d T

6T 0T 6861 ~ £ 'ITT '£8671°

HE=SHLW - e

 FETH




CVEALNA G | FRaE Y / IR | PIMBBY AL UEE Y HOEYE T YL Mg B it

vy v28¥ . | 9501 55071 980T 950T 9807 980T 9c T ocoT 12 =1
Gy | P T ) g |9 g (S S s ey T e T E %, "
5% %z | 5 %%0e | %/ e | %/ nse | */ omv | 5/ var| P woe | B wne | P me | e | F o K hl
Z61 Z61 261 2 i3 41 gz 81
% g5 | ® 06 | B g5 | P/ g TEY AW F b L LT
| i | B [ B g | gy B g B g ERE % T ot
I S I R L R A p - E ey
e P e “/ @l %/ i % T vt
o | B/ o %/ s | P/ g & “moa L8 §F b oa| gl
wr | B/ @NH._ %/ %/ , 8L/ ge | ®/ 4o ¥ B ¥ = a «Z|z1
% . s g% 8y 8% & T # 11T
w | % _ e ¥ i A Y £ 4 = £ o0F
3L aey zl - et/ 5% met / ¥z ey ¥z Np\ v P EZ &} Ii{s6
sv | 2/ oy “ _ %/ B/ o | B M £ B/ B W8
sor | 2/ gor | . _ B s | ®H g | "/ |[% g | % I + Bl
0¥Z %/ 0%z . ®/ G0 % / otz | F I 3 x9
8%z % 98 96 % - e
89 89 ® pos - o | B | v
zs1 261 % . 9% 9% 9% | ¥ B * I|e
96 96 . “ g | g i s | # % Gad T ¢
A 8% 8% 87 8% gv | 96 96 96 o6 | * g1
K E - ¥ia 2B CE | E 12| W ¥ E B | 15
B 5 S g Er | W # & e o & 5 ® e
: B EZ g b = T

61 0T §861 ~ L 'IT €861 [ ) 3 - BABM|E
o g E T _ : BT

_83 f—




v ¥ vz 02z 18 g 2 ¥ ¥ LT Lz ] =)
i s = PEY s = £|8T
g 9 s & E= = Wt ¥ ¥ i f -3 E EPS B LT
vy g 1 4 A Y £ & 8 4|91 4 < s £ 7 = «£let)
| f & o= ¥ OTst v i 4 s a B ¥ TListT
| & % i vt m % o vt
£ = 8 £ o & b &1 ‘ | & % n_,nu.mv_.rm_ﬁ
= % @ Bzt _ g 14 o gzt
i mad T = 4enlll . ¥® = B m)HIm?Z
) 9 9 Vi | Mlot| ¥ Ly 4 & wloT
8 g 7 ¥ = # = =le £ ® = s
v 7 2 e T 4L B - B s | o 9 5 : (w2 ® - % B
9 9 g g %= T + AN ¥ v T £ % T + AW
& xT p= 2o g1 g1 4 8 % T = B0
£ T = ®el oz | oz : |z =l
& %y 4 z Z B @ v
5 % ¥ = y=3 ¥ Tle ¥ b 3 s ¥ P Tle
z g z = i ¥ Tz z g Z 2 s ¥ _H_,N |
¥ 2 _| . ¥ B b git ¥ i i B o g1
gpw | F|EE i o gEw —L 2 E1E L
: %W ok B T 4 |
o W% ¥ Bi&TH
HERE T TR e
. v OE T & (o« W8 Y W |

(6) 525 4 )




L€

24 47 1T g g 127 127 ez Iz g £
12 12 12 i\ 7 ; o z|81 I o £|81
1 I I & S ay AN z z z & ¥ ERS MlLT
z z I 1 4 A Y £ £ wm Lot ¥ ¥ £ 1 4 < Yy & £ =§o Llet
¥ a4 A z 4 % % = B FE TSt 4 o oo B ¥ TSt
g 5 g z i E:3 e Bive 3 = Ifis By
] g g g & ¢ n L A & b ox2lg1 8 8 ¥ ¥ AN O - N - S N PR S i - |
£ € z 1 = [ & Bigr 01 GI i g w ng e R
e = O &N T — Losrl Tl 8 8 ¥ ¥ P - ¢ AT = Lo |TT
= ot = ot
=z B £ 2 ® OE|s E E B8
& T - B2 8 8 £ g = T d- Bl
& T e B9 £ T ¥ B9
= xI E:7 R g 4 z = T E7d F|s
& i) B | ¥
&= b4 ¥ Tiec = pe W Tl
N = 3 3 Iz =2 ¥ # Ile
2 g z = ¥ =R 4 z z # k4 _m 1
ppe = 2% % o [T N A E ¥ o

W & B ¥ OE &
HEvE = e
LR ¥ T FH Ve
v £ T ¥ oW e NE R



i ¥ LT Le 12 g ¥y 147 z2% Z2 +E <

4 ¢ T 4 = £isT i\ £ T £ =

b= < wa e < £ LT = ~ A £ ~

§. & w = B ¥ H|e1 4 f % o H ¥

1 % B st - i EL

= xT g v = T =

& % o Lo g b oael & 4 r o Lo g [ oa
i ¥ 0 ¥ = B L Wzt B L B
¥ ¥ 0 ¥ % 4 3 Tl i & o R T

%= I ezt Flotr| z 2 oz = T E7d E
¥ ¥ g I s oo 3 £ 4 a L6 | g 2y &£ 4 o £

& ¥ 3 T ¥ s 81 g1 91 [4 & ¥ 2 L #H %
0t o1 ¥ s 1% T + Bl ¥ ¥ I g = T = 5
¥ ¥ A Z % T -3 B9 v ¥ 1 g & T % ®
8 8 8 0 = _ S v v v 0 i & 3

= | v z z 0 z #r i
¥ ¥ o ¥ % p- % Tle v ¥ 0 ¥ E= 7 ¥ T
z (A 0 z %= 3 * Iz 4 4 0 z & ¥ ¥ T
v ¥ 0 4 HE 4 BT ¥ v 0 ¥ = ¥ g

— 2 BE X2\ ¥ . » o | mmE + & E ¥ = .
Z B & : OB & W
_ WET ¥

.ﬁxwuuLﬂx“W@
7 LT 4 £ W OE Y R

—— 86_




¥y 24 9g 3 18 =4 A vy 9% 81 12 =
1 1 T ¢ 4 g =4 o £181 N z = s o L8t
¥ w‘ ¥ 0 v ~ wa L < £1L1 e -~ wa £ ~ x L1
¥ ¥ Z Z § 6w o W ¥ H o 8 g 9 z 4 #om B OB OFier
¥ v z z = % EL |81 g 8 o 4 i = BlstT
g 5 £ z & T =4 [ A A s g = I =4 [$|¥T
H 4 2 o L on g b oa|gr 8 8 4 ¥ 4L f A3 o £ om 4k ~|8T
Tt B 24 iTI ¥ ¥ ¥ 0 & e i Wzt
%= e % LTI E= tr ¥ It
== T 2 |01 z 4 0 Z % T H 0T
L oo £ % ©wo L8 L~ £ 5 =m L6 !
¥ 4 4 0 & ¥ & T W #is & ¥ 2 T % #is w
&= T + - # xI + BiL
= T = |9 s T =1 B9
il | e [ WS
& | v s o\ v
& b5 B Tis * b -3 Te
=5 % ¥ Iz g8 b ¥ Tiz
A Z 0 g £ b Bt Z L2 o_ z £ L a = e
gnw 2 FIEE Z i o %M@wm < & EIXE 5 ¥ N
% R & B % B B
B ¥ i
Hw F=nd &¥ T Yidr g
7 LT & o4 & IR MY R



7y vy vz 0z | I = vy by 91 8z L s
i} i ¥ e 1) i P |81
T L AN s Ll T Lo A o s LT
2 IER Tt 2 It % Tlot
= 1 5 (4ot | o 7 i st
i 18 ¥ Tivt _ fig 1z ¥ Tive
L 5 3o L oa g foa|gl L& % 2 o L oo £ b ox|gl
2 M v » o sz _ ¥ OH ¥ A& 8 gzl
& T = F 11| =z z o z i T E FiTl
p » ol 1 i Ay £ 4 = £loi ;i < Yy £ 4 = zlot
g 9 ¢ 1 & =5 e Tl6 4 i g T & S Er T8
X m® +£ B 0% H|s 9 R 4 = B+ B OB Eig
81 8t 01 8 %= T += BL ¥ ¥ I & E= T + 2L
== T - Ble z1 g1 ¥ 8 & T % Ble
9 9 9 ¢ ® AR b P ¥ 0 % s
& 4 g 4 0 A it i
7 2 0 1 e b5 ES T ¢ ¥ ¥ 0 ¥ % e % Tie
z z o Z B =3 ¥ Iz Z g | o z ay % 3 Tz
5 y 0 - = g8l p I po | % gl
g 2 (e & A . IR . .
BTl i ‘ =| % N i WEIDdr = -2 N

s | 28 s ® | |
s 7 ,  EETE

AN L 2 | b M
, T LT & W R R



vy i34 . _ 15 2 R ¥ A 22 18 g
¥ zy 2y o 3 I % |8l | % ¥ w|er
g1 g1 | 8 01 [T ALY AL s g b L|LT VL A F o b L] LT
01 01 ¥ 9 £ 12 % T|ot A z1 9 9 52 £ ¥ T|s1
01 01 ¥ P9 g & i1 st g g ¥ ¥ ElE & 1z M!St
[E4 3 ¥ T|v? 9 9 € 8 it 18 w T|%t
4 % 8 £ o g b oa2|el g 2 ¥ i £ f & o £ 0 ¢ F o2l
¥ ¥ 1 £ ¥ O LE v = o  LiBT O o 3 o LiET
& T 7 E| 11 4 A 0 4 & T H FTrT
i < Y & £ = £lot i Ay £ 4 = £lot
& == 2 T|s 5 9 s I e % 24 Iis
Z o+ B /OB B B o+ B S OB B8
& T + &l & + ®L
= T 3 2|9 = = B9
= % o " il
w = G| v T G
| & " 3% T € % % % T|e
g ¥ g Tz g ¥ e Tz
z Z 0 4 = i B 1 Z g 0 A = ¥ =R

£ | & ¥ ¥ = ‘ 2 @ X ¥ W .
Bhw z} fi N B g " N

B & o= OB BB A

| CHECR - B e &
B g E OE T B

7 £ 0T ¥ o £ ¥ OIE K fE




e e e g e 8 68 | M L L F A 0L s b

| 2 e e 4 e § 68 | L S L& = A A N

54 .m‘ e 2 e 8 B¢ ¥ — T A <=2 o L 0=

g e | g e e 1188 | T 4AXAF—~TALZAL L e

EFEEEE § T YRS M)A g g e 4 e € LS | F-ET AL AL-L K

e e e e 2 g L5 | & — 1 A E O 0B

e e | e e e s oLe |E B W X HE & ¥

e e B e € £ LS ¥ — 7 q O 1

LE~gwrs=cuyd e g e q e e L8 | W ¥ ¥ = 0 N

e e e g 4 S 98 | B ¥ E B <~ = L =

e e e 2 e VoSS L8 A2 4 O ¥ o5

e i e e e ¥oes | £ — 2 ¥ om A K

B e e € 2 ¥ g5 i & m #

e e e 2 e ¥ 88 | F  — = 4 * oz

z 1 e e 2 e S v |8 F ¥ & B w @&

2 e E ) 2 S FS bvm%%qm,_m_,(v\

e g € e e s ve B O®E 4 &#& W OB

| WA R E I S
U AL W w| ) W e W | @ v iy -

(V) B B 3 MEEe | - | H OB | WL _

% v ® % oE = L R
| | (01) B E L

—90—




@

]

[

@

L8
¥ S
LS
§6
¥S

‘LS

A

‘66

68

665

65

68

‘65

64

68

®w o - ¥ T H
(00z ) BIH B L
( COZX0TV) % [E 1 O e
By e NN f ¥
{0LEX098X08S) Wy L £ £
(05Ex052x08¢) Wy F £ £

(00v G 3F) %

HEY
p 24

(007 GEF)

i
B ¥ F &
(0ot GEI)E
¥

YW e o &

A kb & £ L g P oo

i
oo
=

HTEs— "8~
BEYEREEVAQWUY
T O v A e
HEaXWByr s -~
B EE ERE £ E
A BEERG » - &
WY EXE B Y E S
O EY ¥E S w0 b4

i

B2 ICTI .

()t B B T

A

i

(€}

i - Bl

(3)

#H H

(1)

Qb

R

]

=

¥ B B oE =

_91—__




q e g 2 e e e s¢ | EEEW X KT H

G 2 e e e e e s | HEEERGISBALE
9 e e e : e e s | NBEXHB T RED
g e e e e , g z €8 | v L = 4 < £ £
g 7 g e g g z sc | % & % £ IS
4 g e & e 2 z ss | & - = 4 ¥ £
T g g ; © |z e | REEUBRIIFBNE

Mo o} OE PR

2 e e e e e s 0o | W OE A2 BB ¥ - 4
£ B 2 B e 4 Z 09 | BT Ay L g LEH
e e 2 e G e 2168 | 4 4 x o B & B
g B ] e B e ET 85 | # — T A AR A £ A -
2 2 2 B e e g 6% | B ¥ W E B I H =
g e e e 2 e g 6 | W OB B ¥ @ ) T B
e 2 g R 4 e 9 8% | EBHBw -« fan s

! . _
2 e e m 2 2 e 5 8¢ | If & it} iy &
2 e e 2 2 2 g Le | B g W L] e
e e B g . e 2 € LS | EHR v T 4 F & oa
e e q e g 2 v 5% | B e i B X
W | M2 W (8] || €] W (e} (1} B
HEEa 7 B B OE =X

(VEFRHE | BER-A | O8N H B B RYE

B

— 42 —




Tt o TNLCHERY q TADLCH B @mﬁﬁw (¥
Ge&Yy ‘@WE: o> T R O Wir DBEHES @
(2ZoRR: > FHE: 9 HPO>TTLEE:* DHEEEZE @~0 &
TECETOEYHE | & | O ° e Ty s | FoEmAALEERT
M@@%@wﬁﬁwwmww%M%% 5 e > e q 0T ys ¥ o~ B OB T 1
_ B B % B:%H
q e 2 e e 2 g 09 | ¥—TRAAmag e 00880d
g e e e e e ¢ 09 | BEMEILEY s 4 L L UDSY
g e e g 2 g vors | [BUERE vy 4 b L Lt i s
4 ¢ € g 2 ¢ vooLs | BRSSP L Al — 4 S
q e g e ¢ e e s¢ (H ¥ & ¥ ¥ ¥ =
q e e e e e e ss | HOHE ¥ E YW
3 e e e e e ¢ s |H B EE ERED IR
q e 2 e e 2 e s W ¥ B ¥ 4 ¥
q : e e 2 2 e s¢ (R OE & ¥ @ X £ ¢
G e = e 2 e e s | UWEKEGEIMTR
PHL | E & 6 MW © BE| @ M ]
SYEE - NE | Sk Y 4 BB E
viek i & Ir BN | WAL | OB 3 MG E




CYEL () SHOWG NS T —r— F A LELUNTHEY AL TG A~y ¥ 4 G LA WIS

y £ T = % " s B o speser 1 ZQNLS TVIEISOANI (2t

¥ e % y TV DR Ly o s eser GONEIDS ONIYEENIDNA |11

€ “ “ “ 2T 95 £861 Ii # 41

y = ® ¥ T p RV AR I DIIVAEHIVIA ONIYTINIONG |6

y # ¥ x L wo | W SEMOT g eger HSITONZ TV INHOEL |2

wizpl| 2 = @ % R o LS I gn g s INTHOVIN T80 1UI0ETE L

g i Ay € 4 8 £ " E LISORE b e eser ] ONIWWVEDONd ¥ILAAWOD |9

v HgEm S/ BR oo B WTO0 g weser | 1 NGNEEASVEN $OINOULIOTE/IOETE s

g%{ﬁ‘\,&muu AN “ y , v K 21 # £96T I " ¥

ORI <0 & Sl I £ L 4 @ . ﬁg AdON Ve st I ONTH@INTONG $HINOLOETA |¢

7 £ T % I o™ IS e weser ADOIONHOEL VO IHIDETE |2

g i o 1ase |OVOED PNV g peenr I ONIMVEd STENIONE |1

% 9 EENESE g | TSOVUD) e (FERSE) (WE) T R W B lw
I EE R | R

LR K TP HY=s1

WMOoYE W O W o4 4 W %
an s EE L




YT (%) SWOWSE T HBE T A —rr— £ 4 L CUNBHT AL LFY {3 — F £ & &R

z £ T ® H o4 B RO Be et AQRLS TV IMISAANT |zt
I AN T S~ B woSIMOLL STVETHATNEd BALADNOD [If |
I § 4 % oo ¥ T B LS 0AR | g 1 veer 0110904 TVI¥ISOANI |ot
THY YT LIRS | 2 ¥g=ad fAT— Ly y AL we o mer §OINOWLOETE HaAMOd |6
. , ; 0 m.ﬁ»o@ ¢ 11 L, 1 , , 0
z @ @ 9w 8 o . g.mmmﬂw g et 1 ONINEANIDNE TOUINOD |2
" 1 | ” v v YU s 3 v 9
SVHE T UELEEE | ¢ himoca g b e v WAHELLIEL | o % vee1 1 MOSSAIOUIOED TN |5
T " " ” I I v b
z & < 2 £ 7 3« " B LSRR ye et I ONIWAVEOOMd HALOJWOD |g
SEELRYZDER| I ’ " @ Ao " Al v 3
eIy Ea e | © £ T =+ @ rsc |® A Mﬁ& R M ONTNIENIONG $OINOYLOETA [T
e . ZOEZ sy D) pwnvage || PEIID (¥¥) T B M R o
EEEEEE R
W E B ¥ L. %H HYde



VIER (% ) BHQUWFH VEME T —r— F A GETUNEET AL UG A — e~ F 7 G ) E

%02) , ¢ W om @ p W mm%ow v FONZIOS 19 INALVI [T
(%05 ’ £ £ & ¥ T " STHOL | e et $OINVHOTK |01
(%08) ” v # T ® 3 " HT9TONORS | i ot o ege1 SHIAALS TYINISOANI |6
(%0g) % g ¢ Ay €4 om i ! G e | B 86l ONIWAVEDONd HEINDAOD |8
(%08) o v B ¥ 4 T % B Y “ ,@.w_ﬂzo%_ " ADOTONHOTL dOHSMEOM |2
(@) y y £ T & B " e " ONTHAINIONE OINONLDATE |9
(08) " v = T o® B " AT ADOTONHOAL TV)IHIOETE |
®oe) " ﬁ v ,@ i " WLTOMOES ONIMVEQ ONINTANIDNE |v
(#08) . Ly E % “ YRR FONZIDS DNIWFANIONE g
(%08) " v £ ¥ ¥ I " HOETYIED v SOTIVMEHIVA ONTHZENIONG |2
B08) AHENT S TY | v # ¥ ¥ T IiSr m.h.ﬂwo.m & 0T 2 £96T HSITONA TYDINHOAL |1
g % EEES amess WSO e e |G S22 (W) T OB BB W
W B E s ¥ P A G PO R €
wg=0ad &¥ P Hyl#



oVIEE (% ) SHOWE NEMHLZA —y —F AL EUUNTET AL TNVIG S — e — 7 T G K NTHH) 005

- T
" iz G 4 %o W E " aww ,wﬁ@om y SO110908 TYIYISNANT | 6
y z W @ g« [RRAIDNG ADOTONHOEL OND | 8
, . , ) 0 MOT ; SOTTVEAAH — ;
) Wt N ONISAEINIONG TOUINOD
} - ) i b0, WM WNVHL ) $OT IVWNAND  — o
WM ¥ ONTHEINIONG TOYINOD | ¢
_ 638 *0"H MO'T TOYINGD TYOTHLIIITE —
d ¢ # L B B i YR M 4 ONTHIENIDNT TOYINOD | °
y 2 térasag b - “ o " MOSSEOOUAOHI T | ¥
. 1 % o B H® oo (EBEFHOET TONEIOS TVIEAIVI | ¢
’ z £ T E = " B O OO0 yor e SEIANLS TVINISNANT | 2
SWEHATLNEYE | 1 # ¥ % T W %% ILsr Sﬁ @M,Ho% H o el CADOTONHOIL JOHSMHOM | 1T
= e 0 ; Az P
= g F2Z2 sewmmwy LSO ey e TR (RE) ¥ B w W W
R R

My f=ad Ly Hi

W



LERYED (% ) DNEREINED T e T

VEZ(®)EHEQE MBHID L~ — F ALEHBBHT AL VG — e — F 2 4 E R0 )Rk Y
. ) (0z) 001
i “ (05 @ | H 0T eSS ONIMYYI NOIIVINAWNHLSNI €1
. % 18w , {02)NY.L-IIT -
_ (62w “ NOILVINTNNIISNI 2I8ve |2t
¢ N L'§ OHK . _
_\ 3 # W | B S 2 vee ONTWIWVEID0Ud dZIOJKOD | It
¢ Loy Y (08) 0Q71 .
; 02) W % “ ONIMYET DIYIDETT ol
. 5 o , €2)00I6E) TVED) )
02) W % “ SNIMIM TYOITUIDEATE |6
L. o - (0S)  MEIY | "
o £ i 0e) W % " INANIZYASVEN TVOIEIOETH |8
. . . \ B 00T
g & T / q e | o 0T 5 eser SO INOYIOETE |L
¢ & - H° 0 TNOHD
T “ o g | H S ST INIEAINIONE NOILINTOuL |8
¢ - T , (06) AN :
o : (0e) @ % " ALIDINIDETE |
c | . ” . B 10 AOHT . _
,_ 2 e y ONIMYYA TVD INVHIHN/ O [TLANCED | ¥
[al u.m g " ".U.A .—J LSO-H )
& g T y u “ HSTTONG v INHOEL €
£ & s “ W.H.Aﬂ.ofmwﬂ W
| , : W % SOISAHd |2
s | 5 m H 4 VIED
L ﬁ&i 11Se G | H 0T c8eT SOTIVIGHLLVIL| T
. W, 3 | % e (TISLYOIC) | o MG ES
22153 swwewm |V swmvege (TR (FH) T OE K g %
&g OF E OB O WYk X o3 4 & %
OB g BT B PH
B yidy 1




CLBYEEE (%) HMERMEW o HW T

YR (%) BHOWE MBEPIFTA —»~F AL EDABBET AL MGG A — o — F 2 4 E N ERRE

¥ T L AWM F L L p ﬁﬁﬂa@zﬁ% p KALSAS "TOYINOD TvIIHIA |IT
p % 12w % o & p Ahwmwvv,.éh@a.éwm p NOILEININNILSNI INVId |0t
v p p mmww @smm o "T04INOD TV IININBAS |6
¥ p p mﬁaﬁw%ﬁ% p TO4INOD SSID0UL |8
v v o® B y (e o ’ TTATONIE TOUINOD |2
y w & ¥ T ” %mvm.m@omm " INAWAENSVIN SSED0J |9
¥ fcimosagba " mmgwmmm Y HOSSEO0UAOUD TH |g
¥ p v p P (1IN ) INTWQHISNI "IV I¥ISAANT v
y = B ¥ T ’ SN (10F7T ) INERNULSNT TV [MISACNT
5 & % 4 I " @ﬂ%ﬂ:ﬁﬁﬁm y ONIdId NOTIVINGWNMLSNI 'z
b & T E  FH| I1Lsr mafﬁwgmm Ko % peeT ONIEHINIONT NOTLINAOUd |1
& 8 EOIEZ mwmiewy GSEVOID) pwmv e e | B2AFY () F E o
WO ¥ ¥ OB B B P I R I
o g OB P A



=100 —

WA LBEYE | ¢ Eaoee y z MWER | B 0T % 65 o —mmwtn o
WU TWET | 0T ERORHT'T " " WS - HD WS B 8g T-MEEER| ¥

PSR n  | BRAH T z z (P YE) | wrtges cecmal s
. vt v I B - 46D z L L E—FWY TH| C

S s ioargs | 0T | FAH 1w~ s BTEYE | 1ISC W4T | Mo B ee #w8 1187 1

5 9 we A s | GSTTRD) emuvegs | 5554 (FE) T B W OB w
EEEEEE EEEEY |

B % H . | B¥dsz T



w-® RSB ) =t

JAPAN-SINGAPORE
TECHNICAL INSTITUTE

RESOURCE CENTRE

VIDEO LIBRAR Y CATALOGUE
SECOND EDITION

JULY 1983

—101—



TABLE_OF CONTENTS

1 HOW TO USE THIS CATALOGUE
2 CONDITIONS OF LOAN
'3 LIST OF AUDIO-VISUAL MATERTIALS

FIRST EDITION : NOVEMBER 1981 DAVID ANG/Donna Tang

SECOND EDITION : JULY 1983 DAVID ANG/Tec-lee Kwai Peng

—102—



HOW TO_USE THIS CATALOGUE

This List of audio-visual matenials L4 arranged according Lo
subiects in alphabetical onden. 'Information consist of Code
Number, Title, Location, Colowr oh BRach & White, Language _
vension, the system necorded in, and the running time in minutes.

The Code Number afso serves as an accession numbern, You shoufd
quote this numbern when requesting forn Loan: '

The abbreviations/symbols used in this catafogue are as §olLows:

u Ny U-matic 3/4 inch video Idpe as Ln Us0/001.
v : UHS 1/2 inch video tape as in V60/001
F : _i&mm §ilm as in F16/001
Cok : Colour
B/ : Black and White
Loe e Location
Al s Cabinet A, Shefue numbesr |1
Nar : Narration
Eng : English
Jap . : Japaneée
Man : Mandarin
Mal : Mafay
Fre : French
Sa£ : Sifent
Min : Minutes
Sys : System
PAL : Phase ALtennation Line 1625 Lines)

NTSC : Nationat Television System Committee (525 £ines)
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B R R Y . A e 2

The audio-visual matenials Listed ane onby accessible Lo stagf/
officens of the Economic Development Board. In onder to serve you
betten, please observe the following: IR :

! ALL audio-visual materials are auaézabte fon Loan
unfess othemwise siated. :

? Up to § video taped may be foan 6ut fon a maximum
period of one week, afien wh&ch they muét be neturn

and sigred in.

3 Requedst must be made at feast one day in advance and
i§ not collecled, the resenvation will be deem Lo be
cancelled and the mateniol Loaned out to the next

requeston.,

4 For p&ope& storage and bonrower's convenience, ael
video tapes musi be rewound aften each u&a»&ng

5 1§ yau are not sure of any opeaat&ona please enquing
and nepord any damage, whether s£ight or cnitdicak to

the AV technician,
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VIDEQ LIBRARY' CATALOG - AUDIO-VISUAL

ot i i e R A S 1 = I L L 8 e el i s L S T e R i i e

(L6, 7.D3) F60

C/8s4

R

CODE TITLE Loc NAR  MIN  SYS
U60/182  2ND SEMINAR ON_APPLICAT'N OF AV AIDS FOR TECH. TRG. D4. COL  ENG 25  PAL
US0/264  3RD SEMINAR ON EOUCATIONAL TECHNDLOGY FOR TECH. TRG. F4& - COL  ENG 24  PAL
U60/146  ANIMATIONS IN THE STUDIO BS BM ENG 20 PAL
UsB/208  AUDIO RECORDING _ D4 DM ENG 20 PAL.
U60/174  AUDID VISUAL AID TO LEARNING C5 BM  ENG 11 NTSC
U60/1487  BASIC SHOTS ' B5 BA ENG 20 PAL
U60/176 BETTER BULLETIN BDARDS €5  COL  JAP 1% NISE
uso/18  CF : : C5 COL JAP 20 NISC
U0/177  CONTROLLING BEHAVIOUR THROUGH RETINFORCEMENT £5  tOL  JAP 20 NISC
Us0/178  ENGLISH CONVERSATION ' 5 COL ENG 10 NIsSE
Us0/145  GOOD LIGHING PART 1 B5  BAM  ENG 20 PAL
Us0/151 . GRAPHICS €5 BM ENG 23 PAL
USO/175  HAND MADE MATERIAL FOR PROJECTION (OHP) 5 BOL ENG 20 NTSC
UE0/611  UOW YO CONNECT A VIDEQ SYSTEH AL COL ENG 21 PAL
Us0/174  HOW TO MAKE LANTERN SLIDES €5 CoL  JAP 21 NISC
U30/077  HOW TO MAKE -VIDEQ SOF TWARE PART 1 C3 COL JAP 20 PAL
U30/078  HOW T0 MAKE VIDEQ SOFTWAREPART 2 €3 CoL AP 15 PAL
us0/010  HOW TO OPERATE THE RM-430E Ah COL JAP 20  PAL
Us0/010  HOW YO OPERATE THE SEG~200P a4 COL  MAN 20 PAL
407010 HOM 10 OPERATE THE VO-ZB6OP A COL . ENG 20 PAL
U0/166  HOW TO STUDY WIVH A/V EQUIPMENT VOL 1 COLOUR VIR OPERATION €5  C€OL  JAP 23 PAL
U60/165  HOW TO STUDY WITTH A/Y EQUIPMENT VOL 2 COL CAMERA ADJUSTMENT €5 COL JAP 21 PAL
V120/002  INSTRUCTIONAL IECHNIQUE - “WISUAL AIDS™ D2  COL ENG 25  PAL
us0/076 INSTRUCTIONAL TECHNIQUE PART A C6 COL ENG 16 PAL
U6D/076  INSTRUCTIONAL TECHNIQUE PART B £4 COL ENG 18 PAL
Veh/166 INTRODUCTION TO TU REPAIRING - ATTENTION YO SAFETY €5 COL I 8 PAL
U40/208  KNOW YOUR CAMERA D4 BAY  ENG 22 PAL
U60/176  LETTERING INSTRUCTION MAT C5 COL  JAP 20 NTSC
VIDO/064  MAN,MYTH & TITANS £i COL ENG 45  PAL
U60/004  NEW TECHNIQUES IN PRODUCTION A% COL  JAP  aB  PAL
U60/175  NEM TOOLS FOR LEARNING _ €5 COL  ENG 20  NTSC
V1207080  NTSC SCREEN TEST - RAINBOM - WHITE BALANCE - COLOUR BARS €2 COL  SIL 120 HISC
V120/079  NTSC SCREEN TEST - ROUND PATIERN - 1G COLOUR BARS £2  COL SIL 120 MISC
v120/081 PAL SCREEN TEST - COLDUR BARS - PHILIPS PATTERN E2  COL  SIiL 120 PAL
v120/082 PAL SCREEN TEST - WHITE BALANCE E2 €OL  SIL 120 PAL
us0/175 PASSE PARTOUT FRAMING : £s  COL JAP 10 NTSC
Us/076¢  PATYERN FOR INSTRUCTION ¢4 COL ENG 24 PAL
ug0/175  PHOTOGRAPHIC SLIDES FOR INSTRUCTICN €5 COBL ENG 11 NISC
us0/167  PRESENTING TECHNIQUES PART 1 85 BA  ENG 20  PAL
Us0/147  PRESENTING TECHNIGUES PART 2 BS BM ENG 20  PAL
U60/177  REINFORCEMENT IN LEARNING £5 oL AP B NTSC
UEB/129  SEMINAR ON APPLICATION AV AIDS FOR TECH TRG 85 COL  ENG 28 PAL
V1BO/D4%  SPFX SPECIAL EFFECTS - THE EMPIRE STRIKES BACK F1  COL  ENC 45  PAL
V1B0/04&  STUNTS - RAIDERS OF THE LOST ARK El . “COL ENG 40  PAL
UE0/166  SUPERLMPOSITION 85 8A1  ENG 20 PAL
U60/167 TAPE RECORDING SERVIEING GUIDE SOUND WAVEFORM £5 COL  JAP 10 PAL
Us0/177  TEACHING MACHINES €C5 COL  JAR 30 NTSC
Us 174 TELEVISION : HOW IT WORKS? £5 COL ENG 10 NTSC
U40/174  THE FELTOOARD IN TEACHING €5  CoL Jaf 9 NTSC
U0/208  THE OVERHEAD PROJECTOR D4 BM  ENG 20 PAL
U3D/056  USEFUL AUDID-VISUAL EINFORMATION IN ECUCATION B3 COL ENG 15  PAL
YED/1465  USING LENSES PART 1 B5 BA  ENG 20  PAL
UED/145  USING LENSES FART 2 85 B/M ENG 20  PAL.

conment : * refers to number of alides
F11,61,6,7,6,646,/4
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VIDES LIBRARY CATALOG - AUDID-VISUAL

(16. 7.03) Fl4

- —y

CODE . YINLE LOC  C/BSW NAR  HMIN  SYS
UsU7168  VIDEQ PROGRAM PROD. VOL 1 - VIDEQ GRAPHIC : €5 COL  JAP 24 PAL
UENA169 - VIDED PROGRAM PROD.:VOL 2 - INTRO. TG CAMERA. TECHNIQUE C5  COL JAP B PAL
U6a/170  VIDEO PROGRAM PROD. VOL 3 ~ CAMERA TECHNIOUE SKILL TRG. £5 -€OL WP 22 PAL
U60/171  VIDEO PROGRAM PROD. VOL 4 - CAMERA TECHNIQUE SKILL YRG. €5 CoL JaP 17 PAL
U60/172  VIDED PROGRAM PROD. VOL 5 = INTRO. YO LIGHTING C5 COL  JAP 16  PAL
Us0/173  VIDED PROGRAM PROD. VOL 6 - INTRO. TO AUDIO RECORDING £5 COL  JA' 1@ PAL
US0/176  WET MOUNTING PICTORIAL MATERIALS C5 COL  JAP 12 NISC

B

comment t * refers to number of slides
£11,6),6,7,6,6,6,/4
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VIDEQ LIORARY CATALOG - COMPUTER ( uP )

o e e B R 20 o o o

{ 1. 7.063) rag

TP EPEvIE

CooE TITLE e c/okd Mag  HIN SYS
¥120/041 AN INYRO. TO COMPUTER PRGR. USING THE BASIC LANG. 1-7 Dz  COL - ENG . B0  NISC
430/057 AN INTROOUCTION TO COMPUTER PR(_K‘:RM-IING LESSOH 1-2 g3 con. ENG 26 RISC .
U30/058 AN INTRODUCTION YO CONMPUTER PROGRAITIING LESSON 3-5 B3 COL  ENG 2B NISC
u3c/059 AN INTRODUCTION Y& COMPUTER PROGRATEIING LESSEN 6-7 B3 - COL ENG 25 = NY¥SC
us0/076 COMPUTER AIDED DESIGN/MANUFACTURING 3 oL - ENG 17 PAL
V120/066  COMPUTER CONCEPT TOOLS - MODULE 1 - 4 E2  COL. ENG - NTSC
UGD/I91 - COIFUTER PERIPHERALS D4 BAP - ENG 20 . PAL
0307191 COUPUTER SYSTEMS @ ANALYSIS & DESIGN D4 DA ENG 20 PAL
uz0/009 COMPUTING FOR MANAGEMENT =~ AZ - COL ENG 22 PAL
U30/055  DATA PROCESSING ¢ AN INTRODUCTION 3 oL ENG 13  PAL
V120/067  INTRODUCTION TO MICROCOHMPUTER MO 1 €2  cOL  JAP - NTSC
V120/048  INTRODUCTION TO MICROCGHPUTER NO 2 E2 oL AP - NTSC
V120/069  INTRODUCTION TQ HICROCOMPUTER NO 3 £2 oL P - uISC
V1204070 INTRODUCTION TO HICROCGHPUTER NO 4 £2 oo Y . NISC
V120/071  INTRODUCTION YO MICROCOMPUTER NO 5 £2 cOL.  Jap - NYSC
¥120/072 - INTRODUCTION TO MICROCOMPUTER NO & £2 COL  JAP - NTSC
Us0/263 INTRODUCTION 70 MICRUPROCESSORS F& COL ENG 19  PAL
usa/ien NHK COMPUTER FILM 1 D4 BA 3P &0 NISC
607169 NHK COMPUTER FILM 2 DG B JAP 60 NTSC
U60/190 NHK COMPUTER FIL1 3 D4 BAM  JAP 60 NTSC
v120/073  PASOCOM SUNDAY NO 1 £2  COL  JARp - NTSC
VI20/074  PASOCOM SUNDAY NO 2 E2 oL JaP - NYSC
¥120/075 © PASOCDH SUNDAY MO 3 £2 o e - NTSC
V120/076  PASOCOH SUNDAY RO 4 £z coL ar - NISC
V120/077  PASQCOM SUNDAY MO S5 £z CoL JAP - NTSC
V120/078  PASDCOM SUNDAY NO 6 E? coL Jap - NTSC
Us0/197 PROGRAFFIING MICROFROCESSORS - LESSON I & 12 D4 COL ENG 45  NTSC
t60/198 PROGRAFFIING MICROFROCESSORS - LESSON 13 & 14 D4 COL  EMG 50  NTSC
UE0/199 PROGRAMING MICROPROCESSORS - LESSOM 15 D4 COL. ENG 27 NISC
Us0/200 PROGRAMIING MICROPROCESSORS - LESSON 16 D4 COL ENG 40 NISC
U60/201 - PROGRAMVING MWICROPROCESSORS - LESSON 25 D4 COL EMG 15  NISC
Us0/202 PROGRAMAING MICROPRGCESSORS - LESSON 26 D4 COL  ENG 40 NTSC
U60/203 PROGRAMAING MICROPROCESSDRS ~ LESSON 27 Dy COL ENG 32 NISC
Us0/204 PROGRAJMING MICROPROCESSORS - LESSON 28 P4 COL  ENG 38  NTSC
ue0/205 PROGRAMAING MICROPROCESSORS - LESSON 29 D4 COL. ENG 39 NISC
Us0/195 PROGRAMTING MICROPROCESSORS - LESSON 7 & 8 D4 CR. ENG 50 NTSC
UsB/196 PROCRAMMING MICROPROCESSORS ~ LESSON 9 & 10 7] (w18 ENG 4D NS
Us0/074 SOF TWARE-A HARD LOOK c4 COL EMG 50  PAL
Us0/229 STRUCTURED £0BOL 1-3 E4  €0L  ENG 50 NISC
U60/230 STRUCTURED COROL &-6 F4 COL ENG S50  NTSC
Us0/231  STRUCTURED COBOL 7-8 E4 ©COL ENG 48 NTSC

_____ ———— o —— o v ————

comment @ ® refere to number of slides
£11,61,6,7,6,6,06,/4
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VIDED LIBRARY CATALOG - CONTROL (INSTRUFENT)

(20. 7.83) F45

e

HIN

CUDE TIILE LOC - C/B&! NAR SY5
U60/077  APPROACHING AUTOMATION €4 COL  ENG 20  PAL
UAN/101  AUTOMATIC PROCESS CONTROL AS €Ol ENG . 30 PAL
U30/050  AUTOMATION 83 BM  JAP 15 PAL.
Us0/161  AUTOMATION - . “B5 - COL- JAP 30 PAL
UsD/025  BASIC HYORAULIC PRINCIPLE A COL ENG 34 PAL
U20/072  CALIBRATION OF D/P TRANSMITYER CZ. COL  ENG 1 PAL
U20/041  CHARACTERISTICS OF MODEL PLANT 82 COL ENG 15 PAL
U60/026  DIRECTION CONTROL VALVE ~ A5 COL ENG 23 PAL
U60/027  FLOW CONTROL VALVE A% COL . ENG .22  PAL
ysn/077  FORMING FEEDING & ASSEMBLY C4 COL ENG 30 PAL
U0/061  FUNDAMENTALS OF CONTROL VALYES MAINTENANCE €2  CoL  ENG 15 PAL
F16/0580  FUNDAMENTALS OF CTRL VALVES MAINT. & OVERHAUL PROCEDURES C6 COL ENG 20 -

607026 HYDRAULIC ACTUATORS AL COL  ENG 18 PAL
460/027  HYDRAULIC CIRCUITS & COL  ENG 15  PAL
Us0/027  HYDRAULIC TRANSMISSION Ah COL ENG 14 PAL
U60/245 INTRODUCTION 7O AUTOMATIC CONTROL F4 COL ENG 16 PAL
U6G/227  ¥NOW ABOUT BIL E4& COL ENG 33 - PAL
V1807124 . FNEUMATICS 1-11 FI  COL ENG 119 PAL
UeD/221  PNEUMATICS 1-5 E4 COH- ENG 56  PAL
U60/222  PNEUMATICS 6-~10 E4 COL ENG 52  PAL
U20/062  PNEWMATICS 1L £2 COL  ENG 11 PAL
U60/026  PRESSURE CONTROL VALVE Ab fOL ENG 22 PAL
uz0/073  SERVICING OF D/P TRANSMITTER 2 COL  ENG 12  PAL
us0/025 VANE PLAIPS Al coL ENG 23 PAL
UsD/227  WORLD OF GIL PART 1-4 E4 COL  ENG 28 PAL
Us0/228  WORLD OF OIL PART 5-7 EG COL  ENG 27  PAL
Us0/322  INTRODUCTION $.T.E.P.S5. 11 - I2 ES COL ENG 15 PAL
U60/322  TESTING 5.T.E.P.5. T1 « 12 ES COL ENG 21 PAL
U60/323 ~ CALIBRATION S.T.E.P.5. Cl - Ch ES . COL ENG 4% - PAL
U§0/324  CALIBRATION S.T.E.P.S. C$ - C7 ES COL ENG 42  PAL
U60/325  MAINTENANCE SuT.E.P.S. Ml — M4 E5 €OL ENG S5  PAL
UGG/326  MAINTEHANCE S.T.E.P.S. M5 - M7 - ES COL ENG 58  PAL
V68/327  MAINTENANCE S.T.E.P.S5. M8 - M9 ES COL  ENG 22 PAL
U60/328  DIAGNOSTIC S.T.E.P.S. D1 - D4 £5 COL  ENG 53  PAL
Us0/329  DIAGNOSTIC 5.T.E-P.5. D5 - D7 E5 COL ENG 56  PAL
US0/330  DIAGNOSTIC S.T.E.P.5. DB - D9 £5- COL ENG 25 PAL
U6B/330  REVIEW S.T.E.P.5. Rl E5 COL ENG 7  PAL

comment t * refers to number of slides
f11,61,6,7,6,6,6./4
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