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�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•
�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š

Power Generation
Transportation
Manufacturing
Power Services
Atomic Energy
Marine Vessels

Mechanical

Marine Vessels
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�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•
�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š

Commercial Buildings
Residential Buildings
Institutional Buildings
Environmental Space Forms

Architectural
�



�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•
�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š

Power Generation
Power Application
Transportation
Illumination
Industrial Electronics
Communications

Electrical

Communications
Instrumentation
Military Electronics
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�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•
�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š

Aerodynamics
Structural Design
Instrumentation
Propulsion Systems
Materials
Reliability Testing

Aerospace

Reliability Testing
Production Methods
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�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•
�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š

Liquid Transportation
Manufacturing
Power Services
Hydraulics
Pneumatics

Piping
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�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•
�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š

Structural Designs
Buildings
Planes
Ships
Automobiles
Bridges

Structural

Bridges
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�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•�{� �—�•�Š�ˆ�“�G�i�™�ˆ�•�Š�•�Œ�š�G�–�•
�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š�l�•�Ž�•�•�Œ�Œ�™�•�•�Ž�G�n�™�ˆ�—�•�•�Š�š

New Products
Assembly Instructions
Presentations
Community Projects
Renewal Programs

Technical Illustration
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Drafting Machine
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�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›

Triangles

45°

30°/60°
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�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›

Adjustable Triangle
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Protractors

Half-Circle

Full-Circle
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�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l

mm
1:1

0 10 20 30 40 50 60 70 80

18 34 52.5

1:1 SCALE (1mm DIVISIONS)
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�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l

mm
1:2

0 20 40 60 80 100 120 140 160

348 53 115

1:2 SCALE (2mm DIVISIONS)
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�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l

400

mm
1:5

0 100 200 300

538 165180

1:5 SCALE (5mm DIVISIONS)
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�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l�t�l�{�y�p�j�G�z�j�h�s�l

4

mm
1:50

0 1 2 3

5045012501800

1:50 SCALE (50mm DIVISIONS)
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�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›

Drop Bow

Compasses

Bow
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�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›

Compasses

Beam

�6



�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›�k�™�ˆ�•�›�•�•�Ž�G�l�˜�œ�•�—�”�Œ�•�›

Wooden Pencil

Automatic Pencil

Mechanical Pencil
0�
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Erasers
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Erasing Machine
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Erasing Shield

Drafter’s Brush
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Templates
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Irregular Curves
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Technical Pens
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COMPUTER-AIDED DESIGN
GUI (GRAPHICAL USER INTERFACE)

04



COMPUTER-AIDED DESIGN

INTERACTIVE COMPUTER GRAPHICS TERMINAL

(Photo Courtesy of International Business Machines Corporation)
* Unauthorized Use Not Permitted * 05



COMPUTER-AIDED DESIGN

NETWORK INTERFACE CARD (NIC)
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COMPUTER-AIDED DESIGN

RAM (RANDOM ACCESS MEMORY)
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COMPUTER-AIDED DESIGN
HARD DRIVE

1�



COMPUTER-AIDED DESIGN

CD-ROM DRIVE
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COMPUTER-AIDED DESIGN

UPS – UNINTERRUPTIBLE POWER SUPPLY
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COMPUTER-AIDED DESIGN

BIOMETRIC INDENTIFICATION SYSTEM
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COMPUTER-AIDED DESIGN

CRT – CATHODE RAY TUBE
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COMPUTER-AIDED DESIGN

FPD (FLAT PANEL DISPLAY)
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COMPUTER-AIDED DESIGN

RAID – REDUNDANT ARRAYS OF INDEPENDENT DISKS
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COMPUTER-AIDED DESIGN

JAZ DRIVE

15



COMPUTER-AIDED DESIGN

DLT (DIGITAL LINEAR TAPE)
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COMPUTER-AIDED DESIGN

INPUT DEVICES - KEYBOARD
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COMPUTER-AIDED DESIGN

INPUT DEVICES - MOUSE
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COMPUTER-AIDED DESIGN

INPUT DEVICES

�0



COMPUTER-AIDED DESIGN

INPUT DEVICES - 3-D SCANNER

�1



COMPUTER-AIDED DESIGN

INPUT DEVICES - 3-D SCANNER
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COMPUTER-AIDED DESIGN

SLA – STEREO LITHOGRAPHY APPARATUS

(Photo Courtesy of 3D Systems Corporation)
�2



COMPUTER-AIDED DESIGN

3-D OUTPUT

�3



COMPUTER-AIDED DESIGN

LASER PRINTER

�4



COMPUTER-AIDED DESIGN

INK JET PRINTER

�5



COMPUTER-AIDED DESIGN

PLOTTER

�6



COMPUTER-AIDED DESIGN

GUI – GRAPHICAL USER INTERFACE
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COMPUTER-AIDED DESIGN

DROP DOWN MENUS

2�



COMPUTER-AIDED DESIGN

CATIA

(Dassault  Systemes Company) 20



COMPUTER-AIDED DESIGN

PRO-ENGINEER

(PARAMETRIC TECHNOLOGY CORPORATION) 21



COMPUTER-AIDED DESIGN

SDRC I-DEAS

(STRUCTURAL DYNAMICS RESEARCH CORPORATION) 2�



COMPUTER-AIDED DESIGN

LOCAL AREA NETWORKS (LANs)
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COMPUTER-AIDED DESIGN

HTML – HYPERTEXT MARKUP LANGUAGE

23



COMPUTER-AIDED DESIGN
(CNC) COMPUTER NUMERICAL CONTROL
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COMPUTER-AIDED DESIGN
(CAM) ROBOTICS

25



COMPUTER-AIDED DESIGN

(CAM) ROBOTICS

26



COMPUTER-AIDED DESIGN
(CIM) COMPUTER INTEGRATED MANUFACTURING

3�



Drawing Media, Filing, Storage,
Drawing Media: The material on which orijinal drawi ng is made

Standard drawing sizes:A0, A1, A2, A3, A4

Drawing Formats: Border lines, zoning system, infor mation blocks

Information blocks: Title blocks, Item list, revisi on list
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Drawing Media, Filing, Storage,
Filing systems:

Original drawings
Microfilms
CD’s and DVD’s

Folding of prints: Use standard folding

Drawing reproduction:Drawing reproduction:
Copiers

30



Drawing Media, Filing, Storage,

Fig-3.1 Standard drawing sizes 31



Drawing Media, Filing, Storage,

3�



Drawing Media, Filing, Storage,

32



Drawing Media, Filing, Storage,

33



Drawing Media, Filing, Storage,
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Drawing Media, Filing, Storage,
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