
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


RESTRICTED 
I 
' 1 

- - , 
-+--
; 

r- . /'. 
'- ... 

,,......, 
. ? 
...... , ....... 
( ..... _) 

DP/ID/SER.A/1186 
17 April 1989 
ORIGINAL: EN:iLISH 

DEVELOPMENT OF EQUIPMENT DESIGN CAPABILITY AT THE 
HAWAHDIA FQUIPMENT FACTORY OF THE EGYPTIAN SUGAR COMPANY 

DP/EGY/87/022 

EGYPT 

Technical report: CAD Selection for Mechanical Equipment Design·, 

Prepared for the Government of Egypt 
by the United Nations Industrial Development Or£anisation 

acting as executing agency for the United Nations Development Program~~ 

Bas~d on th~ work nf L.vid S. ~aas~orth, 
experc in Computer Aided h·sign and Draugh~ 

Backstopping Officer: C. Gurkok, Engin•·<·rir.15 Industries Braner 

United N<ition~ Industrial Devl'!opmr•nt Oq~an1·.ation 

Vi (•nn.1 

V.89-54742 



- 2 -

SU191ARY 

This report is the culmination of the findings ar1s1ng fro• the first mission 
of one •onths duration which was co•pleted in Harch 1989. 

The •ission was augmented by the services of a specialist consultant on the 
design and manufacture of sugar processing •achinery, and his report forms an 
essential preamble to the purpose of this report. 

Huch of the work undertaken by the design department 
applicat'on of coaputer based techniques, but clearly 
budget nor good manageaent practice would advocate 
introduction of computer technology. 

lends itself to the 
neither the allocated 
a sudden broad-based 

The recommendation is to introduce computer aided design in a phased manner. 
building progressively upon experience gair.ed in the previous phase. ihe 
first two phases would be subject to assistance under the current project. 

The study identified three areas where the use ot computer techniques could 
make a significant contribution to the w~rking methods within the department. 
These were the preparation of steelwork details, electrical schematics and 
pipework layouts. 

The recommendation is therefore. to provide software and hardware !ur these 
activities in the first phase of an implementation programme which will be 
kept under constant review. At an appropriate time a decision will be taken 
to enhance the instailation with either further equipment of the same typ~ in 
order to address the workflow volume needs, or to augment the installation 
with aore sophisticated tools to undertake some of the more complex design 
requireaents. 

It was noted that the environmental conditions were basically good but it is 
recommended that HEF aanageaent seek advice from potential vendors to ensure 
that ~o unforeseen difficulties arise subsequent to the commissioning of the 
equipment. 

It was also noted that the enthusiasm a~d motivation of the staff was good 
ar.d this augers wel I for a successful implementation programme. 
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1 1naooucr1• 

Background infor•ation supplied to the consultant vas provided in report 
Project nuaber EGY/67/022/01/B/37 and ir. Job Description 022111-1. 

The aission was augmented by the services of a specialist consultant on the 
design and •anufacture of sugar processing •achinery, and his report 022/ll-
51/Jl3300 dated 18th narch 1989 for•s an essential preaable to the purpose ot 
this report. 

2 TERllS OF IEFEREllCE 

The purpose of the •ission was to:-

Carry out a short diagnostic study of the design and drafting 
depart•ents of the Hawaadia Factory with regard to its custo•ers• 
present and future need. 

Based on the above •entioned diagnostic study, design a co•puter aided 
design and drafting syste•, complete with hardware, software and 
required hu•an resources. 

Arrange the training programme. and a study tour. 
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3. DESIGll OFFICE REQUllEllENTS 

The purpose of this section of the report is to provide a background to th~ 
HEF Design Office structure and activities in relation to the aanufacturing 
and installation needs of the existing devPlopaent programae before 
discussing the applicability of coapuler aided design aethods. 

3.1 Structure of the Desi&n Office 

Engineering Hanag~r 

~~~ Project Office 60 C activity, nuaber of staff J 

- Process 
:- Hechanical 
:- Civi I 
:- Electrical 
- Architectural 

:- Drafting Office 

6 
17 

4 
7 
1 

25 10 draf tsaen. 15 tracers > 

Spare Parts Office 15 

- Engineering 5 
- Drafting Office 10 < 5 draftsmen, 5 tracers > 

3.2 Output 

The output froa the Project Office is concerned priaarily 
developaent of new factories and aajor expansions of existing ones 
those initiated for Naga Haaadi and Abu Kourkas. The depart•ent is 
with the preparation of docuaentation which defines the essential 
and manufacturing specifications. 

The docuaentation consists of: 

Requireaents specification 
Technical specification 
Civil engineering 
"echanical engineering 
El~ctrical engineering and 
Architecture 

with the 
such as 

concerned 
technical 

Yithin each category of Jocumentation 
descriptive and drawing infor•ation. 
carried out usina coaputer aethods. 

there is a 
Soae of the 

mix of analytical, 
analytical work is 

For the Naga Haaadi project, some 1040 drawings are currently being produced 
consisting of: 

20 Process diagrams 
500 Hechanical drawings, including equipment, piping ~ conveyors 
300 Civi I 
200 Electrizal, including 100 details 
20 Architectural 
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The Naga Ha•adi expansion is the first co•plete project to be oesigned by the 
recently for•ed Project Office. As such, the staff are setting new standards 
of working practice and expertise for the Co•pany. 

For this and all other projects the Co•pany intend to standardise on specific 
ratings, ie throughpu~ capacities, for sugar processing. In order to achieve 
this, certain preferred sizes of equip•ent are to be adopted and designed 
pri•arily as a 'one-off' require•ent. 

Currently the Co•pany's design develop•ent progra••e for the major equip•ent 
ite•s is esti•ated to be as follows: 

Process 
----------------------------------------------------------------------------

:crushing • Juice • Evaportr: llacuu• . Strike . Drier I I . . 
Equipment type I Heater . Pan I Receiver: • . I 

----------------------------------------------------------------------------
No of designs 4 1 10 4 4 3 

Already designed 1 3 4 2 1 
flan •onths reqd 
Design co••it•ent: None 2 25 12 8 9 
co•pleted 2 7.5 12 4 3 
sti 11 to do 17.5 4 6 

Nu•ber drawn 1 3 3 2 
Han •onths reqd 
Dr.tfting co•11 1 15 4 4 18 
co•pleted 1 4.5 3 2 18 
sti 11 to do 10.5 1 2 18 

Nuaber dgs/unit 6 12 7 12 65 
Total No. of drgs: 6 120 28 48 195 

This table is illustrative of the design coaaitment that is a prerequisite to 
the Company establishing its own design authority and working practices for 
futJre i~stallations. By extension, it is possible to deduce a supportive 
co••itment at the nex! level of detail design for coaponents such as pumps 
and pipework details. 

As a •anufacturins unit the Company has accu•ulated some 12,000 drawings, 
•ost of which will be progressively superseded as new designs are created. 

3.3 Eslstin1 C:O.puterlsation 

The Project Office has recently been eq~ipped with two IBH PC's and two l~H 

AT coaputers. The configurations are as follows: 

1 PC with 30KB HDtsc. 6J87 aaths co-processor. 2-5 1/4 floppies 
1 PC with 30HB HDisc, 2-5 1/4 floppies 
1 AT wfth 2-5 1/4 floppies 
1 AT with 80287 maths co-processor, 2-5 1/4 flopple~ 

and an un-inst&lled 30MB HDis~ 
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Analytical prograas written in BASIC have aostly been developed at Cairo 
University or under the supervision of University staff. Several software 
packages are also available but, of the list ~f fourteen progra•s, only four 
had instruction •anuals. None of the software was of the latest release and 
none of it was supported by a local vendor. To be effective, any initiative 
to ~ntroduce coaputer aided design aust ensure the continuous •aintenance and 
support of the latest software releases. 

The workshops are equipped with three CNC lathes which are progra••ed by 
staff in the Tool Roo•. Appro•i•atety 20 - 25 progra•s are wr!tlen each year 
for a variety of parts including wheels, shafts. flanges, pins and bushes. 

3.4 Links vitb Cairo University and tbe Trainint Pro1amae 

Following a successful one year liaison progra••e with staff at Cairo 
University, HEF have agreed to a further three year progra••e of co­
operation. Uithin this progra••e, professors fro• the University are 
available to assist specific departaents at HEF, such as Civil, Hechanical, 
Planning and Production Technology, Cheaical and Process Engineering. The 
professors are able to provide the design staff at HEF with a considerable 
a•ount of coaputer related training and other technical expertise. 

The following training has already been arranged for the Project Office sta!f. 

No of Engineers 

12 co11pleted 
4 co•pleted 

12 in hand 
12 within two 11onths 

----------------- Subject ----------------

BASIC 
language 

I( 

I( 

x 

Database 

• 

AutoCAD 

JI 

Finite 
Eleaen• 
Hethods 

JI 

3.5 The Applic;ability of Computer Aided Desicn C CAD > 

HEF have co••~nced a vigorous schedule in order to tr~in their engineers in 
the BASIC progra••ing langu3ge. This language viii enable ~ngineers to assess 
the potential of using coaputers to solve analytical require•ents. There are 
•any applications which can be solved using either standard packages written 
in BASIC or custoaised nrograas written according to instructions established 
by the engineers theaselves. 

However, a further technique is available to enable engineers to solve 
probleas of engineering design •ore q~ickly. The technique is to use 
Spreadsheets. Spreadsheet progra•s are easier to develop and can be used to 
solve a •ultiplicity of generalised iterative desicn proble•s and 
specif icaiion require•ents. LOTUS 1-2-3 is a good example of the spreadsheet 

• technique 'and it is reco••ended that training in this software should 
co•••nce ~s soon as powerful enough coaputers are available. 

In gener~I, the use of ~omputer progra•s provide a consistency of res~lt, a 
speed, a~d an accu1acy which is not achievable usin1 •anual methods. 
Additional

1

ly, there are so•e analytical techniques, such as Firite Elemenl 
Analysis,: Jhich can be: used to solve proble•s that would be impossible to 
resolve us,ing •anual •et~ods. 
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Although some training has been provided in the use of AutoCAD drafting 
procedures for the preparation of drawings, the current coaputer hardware 
ie, ?rocessors and plotting facilities, are insufficient for the use of 
AutoCAD as a productive tool. Drafting skills using coaputers should be 
introduced in a phased aanner, and experience built up progressively when 
suitahle hardware becoaes available. 

In the first phase, it would be advisable to concentrate on Civil and 
Electrical activities as these two disciplines lend theaselves to the use of 
libraries of pre-prepared standardised syabols which, if stored in the 
coaputer aeaory, can be recalled to bui!d-up aanufacturing and asseably 
drawings for, for exaaple, si~e and process layouts, process and instruaent 
diagraas, circuit layouts, steel fabrications and piping and equipaent 
layouts. 

Subsequent phases of the iapleaentation prograaae would involve using the 
coaputer to prepare detailed aechanical engineering aanufacturing drawings 
and to progr3a the NC lathe aachinir.g requireaents. 

It should be noted that the recoaaendation is to introduce three graphic 
workstations during the first phase. Clearly there will be a liait to the 
aaount of work that can be processed effectively, hence the need to target 
certain activity areas. As experience builds up it viii be possible to 
disseainate this knowledge to a wider audience and progressively expand the 
throughput and variety of work tackled. 

Other powerful CAD techniques could also be introduced progressively. for 
exaaple paraaetric aethods. This technique is used to define a gener•lised 
shape within a faaily of units. ~hen a specific requireaent is identified, 
the engineer feeds into the coaputer only those variable diaensional details 
necessary to aake the shape specific, and the coaputer outputs a complete 
drawing to seal~. A variation of this technique can be used to instruct the 
computer to select inforaation fro• a table of pre-established prefered sizes 
which has the effect of ainimizing variations in the aanufactu~ing process 
ar.~ thus reduce aanufacturing costs. 

Database prograas can be used to catalogue or index engineering records under 
a variety of keyword headings. It is particula~ly useful in enabling the 
effective retrieval of ar~hived and other indexed in1oraation in sequences 
most useful to the engineer. 
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4. IEQU I REllEllT FEATURES OF THE PROPOSED SYSTEll 

Following the 
requireaents, 

short diagnostic study of the HEF 
the following feature list was compiled. 

4.1 Application Software 

design ancf drafting 

20 draiting package with good library and aacro manipulation 
specifically to provide assistance in the following areas: 

civil engineering - site layouts and steel structures 
process and instrument diagraas 
electrical scheaatics, logic diagrams and panel layouts 
aechanical handling and process aachinary 
platework and welding 
puaps and pipework design 

2 1/2 D NC aachining capability for lathe 
Sieaens controllers Sinumerik 3T and ST 

database 

spreadsheet 

desktop publishing 

word processing 

4.2 Hardware 

3 Engineering workstations 
3 PC's 
1 Local Area Network, LAN 
2 AO plotters 
1 A3 plotter 
3 Dot aatrix printers 
1 Laser printer 
1 Uninterupted Power Supply, UPS 

4.3 Study Tour 

applications using 

A stu~y tour should be arranged for three high-level ~fficers of the Egyptian 
Su1ar Company. 

4.4 Trainina Proar .... 

A training pro1raame should be arranged in parallel with the procurement of 
the computer-based equipaent. The programme should consist of the fol lowing 
eleaents: 

Educational cassettes of suitable CAO material 
Tra1nin1 for apptopriate project managers 
Subscription to suitable CAO related technical journals 
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S. POTENTIAL SOLUTION 

5.1 llanacement Objectives for the Syste• 

The following objectives should be read in conjunction with the sche~atic 

layout diagraa shown in Appendix 1. 

There are to be three Engineering graphic workstations for use with 
specialised graphics packages including AutoCAD. CADPIPE. CADELEC and 5505 
Structural Steel Detailing and Scheduling. 

There are to be two workstations supplied for a variety of Engineering 
Calculation work to aug•ent the two PC and two AT coaputers mentioned in Para 
3.3. 

In addition, the six coaputers mentioned above will be capable of 
software packages including dBASE 1111, Wordperfect, Lotus 1-2-3 and 
Publishing eg. Ventura or PageHaker. 

running 
Desktop 

The coaputers will be networked together using CADmaster combined netware and 
drawing office manag-! software with Q-LINK cards to a File Server. 

The function of the file server will be to host as many of the systems 
peripherals as possible, including three plotters, Laser and cons~! printers. 
internal and external file backup. 

The file server will provide file network administration and security roles. 
and will provide multi-user access to common files such as plot spool files, 
data and library files. 

The CADmaster software will provide comprehensive management reporting. 
including drawing status and time reports. 

5.2 Application Software 

All software should be provided in their metric or European version 

AutoC\D - release 10 European version, 3 licences 
Pagemaker or Ventura Publisher, Desk Top Publishing 
WordPerfect - version 5.0 
Lotus 1-2-3 
dBASE 1111 
CADPIPE - Forms, ISO, PLID, Jrtho 
Caesar II 
SSDS - Structural Steel Detailing L Scheduling 
CADELEC 
AutoLisp 
C Compiler 

Price 
USS 

10500 
895 
495 
625 

J166 
5390 

10000 
2550 
850 

S93 

33064 
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5.3 Hardware 

Ilea Des er i pti on Quantity 

File Server and peripherals - one required 

1 IBM PS/2 Hodel 80-311 2MB, 31SMB HDisc 
2 Hono Screen 8503 <12"> 
3 Keyboard 
4 Printer XL Ill 
5 150 HB Backup Strea•er Tape 
6 Hewlett-Packard 33477A LaserJet llD 
7 AO HP Draft•aster II 7596A (dual •ode> 
8 A3 HP PJotter with auto-sheetfeed 7550 
9 300 HB External HDisc 

Engineering Morkstation - three required 

1 
2 
3 
4 
5 
6 
7 

IBH PS/2 Hodel 70-21A 2HB, 120"8 HDisc 
80387-25 Haths co-processor 
Keyboard 
19" Colour Screen 
19" Adaptor Card 
234x441m• Sum•aSketch Pro Digitiser 
A3 HP 75SOA Plotter with aut~sheet feed 

Engineering Calculation Station - two required 

1 IBM PS/2 Hodel SOZ lMB, 60HB HDisc 
2 Keyboard 
3 14" Colour Screen 
4 lHB Hemory expansion 
5 2HB Hemory expansion 
6 A4 Scanner with controller HP .•.. one unit 

Network 

1 
l 
1 
1 
1 
1 
2 
1 
1 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
2 
1 
1 

1 Q-LINK3 Starter kit + additional wkstn kit 1 
incl. Aprotech CAD•aster netware & DO mnger 

2 Q-LINK3 PS/2 cards 2 
3 Q-LINK3 interface cards for IBM XT's ' PC's 4 
4 Cable 100 m 

Operating System 

1 MSDOS version 4 1 

Uninterruptable Power Supply CUPS> 

15 KVA BEST Csingle phase> 

Price 
USS-ClF 

56827 

14560 
336 
318 
920 

2797 
4250 

23Fi46 
6700 
3300 

71916 

11510 
1345 

318 
4482 
3096 
1275 
1946 

18812 

5312 
318 
814 
650 

1062 
2500 

9280 

5430 

1340 
2000 
510 

196 

196 

15000 
' 

15000 

172063 
' 
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Warranty 

One year fro• date of purchase 

Har1ware Maintenance 

SS without spare parts 
es inclusive of spare parts 

5.• Conditions of Supply 

5.4.l 

5.4.2 

5.4.3 

5.4.4 

5.4.5 

5.4.6 

5.4.7 

5.4.8 

5.4.9 

5.4.10 

Whilst the above specification is believed to be complete, it 
viii be the supplier's responsibility to satisfy the 
client as to the vio~ility of the specification against the 
aanageaent objectives for the syste• as defined in Para 5.1. 

It viii be the vendors responsibili~y to quote prices delivered 
to, and installed on, the client's site. 

It will be the supplier's responsib!lity to state what 
perforaance criteria can be achieved vith the equipment quoted 
and to provide aethods whereby the client •ay be assured that the 
perforaance has been achieved t~ practice. 

Suppliers aay quote alternative equipment to that stated above 
provided that they can de•onstrate that its perfor~ance is equal 
to, or better than, the required specification and will not 
involve addit!onal costs. 

Suppliers should indicate which agent will be res?onsible 'or the 
installation and coa•issioning of the equipment an~ vhat will be 
the ter•s and conditions for its continued support and 
maintenance. 

Suppliers should indicate what training will be provided free as 
part of the installation commitment and what will be the per diem 
rates per person or per group for subsequent training. 

Suppliers •ust specify/provide all plugs, sockets, cables, 
connectors, interface cards and other accessories necessary to 
make the installation coaplete in accordance with the plans shown 
in Appendix 1 L 2. 

Suppliers should provide quotations based on unit and bulk 
purchase price for all consummables associated witn the smooth 
running ot the design installation. 

Suppliers •ust specify in writing to HEF, any special 
require•ents regarding the site preparation, eg air conditioning. 
earthing, etc. 

All software aust be supplied to the most recent v~rsion and 
update notice' Issued as and w~en appropriate. 
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5.5 Potential Lon1er-ter• Solution, Sacond Phase 

Aft?r the initial phase of equipment has been installed, and utilised for a 
reasonable length of ti•e, its effectiveness will be reviewed. 
Reco••endations will then be aade to either augment the first phase equipment 
tc deal with volume throughput requirements or, to enhance the installation 
with more sophisticated equipment of the type shown in the table below. 

Prime CV 
Item quantity cost 

us s 
1 File server, Sun 3/280 1 67,000 
2 Eng. vkstns, Sun 2 32,000 
3 Exchangeable disk, 1 
4 1st CADDS 4X 1 12,000 
5 2nd CADDS 4X 1 9,600 
6 Non graphic properties 1 3,000 
7 Data extract/data merger 1 4,000 
8 Electrical 1 6,500 
9 Piping 1 9,500 

10 Structures 1 3,500 

147100 

5.6 Study Tour 

A study tour is to be arranged to start at the end of Hay 1989 for three 
high-level officers of the Egyptian Sugar Company. 

The participants will be: 

Mohamad Shawky Abdel ~ahab, National Project Manager 
AH H Abdel Halim. Gen.Man. Engineering Sectors. Project Sector's 
~amir Abdel Kader ~amir, Deputy National Project Manager 

The following visit programme has been tentatively decided upon: 

United Kingdom 
FR Germany 
Turkey 

Tate & Lyle, Fletcher & Smith, British Sugar, UMIST 
BMA 
Mechanical Factory of Sugar Company 

5.7 Trainln1 Pro1ra••e 

The initial training programme will consist of the following three elements: 

• The immediat~ purchase of an EITB set of CADCAM educational video 
cassett.es "1 ~ ·omplete Engi~eering Designer Programme", 1800 Sterling 
Pounds plus a suitable Video cassette recorder. 

• An initial training programme to start around the end of May 1989 for 
the following senior Project Office managers: 

Shawky Hussein Ibrahim, Manager of the Engint.ring Office 
Mohamed Hussein Mahamoud, Civil Engineer 
Aly Mohamed El-Batal, Mechanical Engineer 
Hamdy Abdel-Razek Osman, Electrical Engineer 
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Possible courses and venues for this two •onth progra••e are: 

United Kingdo• 
Software Vendor 
AutoCAD Training 

Design •anage•ent courses, CADD courses 
Short specialised courses 
Basic and advanced courses 

• Subscription to the following t~chnical journals is recom•ended: 

PC Magazine, USA 
CADCAH International, UK 
CAD User, UK 

5.8 Responsibilities for HEF 

The •anageaent at HEF •ust ensure that adequa~e site preparation plans are 
•ade in conjunction with reco••endations that •ay be aade by the supplier of 
the eq~ip•ent discussed in this report. 

It is recoaaended that all the equipaent should be installed on the second 
floor of the building currently housing the project office. In addition it 
is reco•mended that the section of the library adjacent to the project office 
is used to house the file server together with the plotters and archiving 
devices, whilst the engineering workstations and ot~er computer~ - including 
those currently sited downstairs, be sited at suitable engineering desks 
within the present project off ice, see Appendix 2. 
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PROJECT OFFICE 

2 ENGINEERING 
WORKSTA Tl ONS 

Cone with a A4 scanner> 

: local NLQ: 
:printer 

80286 

. . --: local A4: 
:scanner 

: local A3: 
: plotter 

. 
-·----

80386 

3 GRAPHICS 
WORK ST AT IONS 
WITH 19• SCREENS 

11011b 
hard 
disc 

____ !19 .. 

:screen . ·----
: loca I A3 : 
:digitizer: 

2 EXISTINu .811 PC's AND 
2 1811 xT•s with sundry 
hard discs and printers 

IBH 
PC's 
XT's 
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