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ENGINEERING GRAPHICS: THE LANGUAGE OF THE INDUSTRY 

B. V. Omidiji and C. P. N. Awili 

Abstract 
Engineering graphics has been a language of communication in 
industries for a very long time. Engineers, designers, scientists, 
architects, surveyors and the likes use drawings to communicate their 
works, assignments, ideas, concepts and abstraction. Engineering 
graphics is basically of two types: manual drafting (conventional 
method) and Computer Aided Design (CAD). 
For a very long time the professionals were using the manual method of 
drawing; though it is still very much in use but with the advent of CAD: 
designs, drawings, drafting etc have been made easier and more flexible. 
The conventional method makes use of various combinations of devices. 
The devices are the input, processing and storage and output (equipment 
and product). This paper projects engineering graphics as the language 
of communication in the industry required to carry out engineering 
works. 

Keywords: Engineering graphics, drawings, engineers, CAD, conventional method, drafting office, 
drawing standard. 

Introduction 

Engineering Graphics has been a language of communication in industries for a very long time. 

Engineers, scientists, architects, surveyors and the likes use drawing to communicate their works, ideas 

and concepts. It is quite important that those in these field of study understand the in- dept of 

drawing/graphics, since without thorough knowledge of it progress/ advancement will be haphazard. 

Engineering graphics/drawing is basically of two types: manual drafting (conventional method) 

and Computer-Aided Design (CAD). For a very long time designers, drafters, engineers etc were using the 

made easy and flexible. Engineering graphics provides visual support, a basis for engineering analysis and 

documentation fir the design process (Eide et al, 1995). The conventional method makes use of drafting 

equipment: rulers, a pair of compasses, erasers, French curves, drawing boards, drawing sheet, a pair of 

dividers, pencils, pens etc but in a well-equipped engineering department, where the designer is expected 

to do accurate drafting, the T square has largely been replaced by the drafting machine. This device 

combines the functions of T-square, triangles, scale and protractor and is estimated to save up to 50 

percent of the user’s time (Jensen and Helsel, 1996). The Computer Aided Design makes use of various 

combinations of devices. This is true for small, medium and large system applications. The specific 

package selected largely depends on the need of the user. The devices are the input, processing and 

storage and output (equipment and product). 

It is obvious that ACD has an edge over the manual (conventional) drafting. This paper highlights 

the advantages of CAD as regards design, drafting and graphics. It should be noted that CAD is of two 

categories: the first one is AUTOCAD in which all the tools to be used in drawings are available in a 

package: the user just picks the tools that suite his purpose and use to produce drawings. The second one 

is a case where the user will have to develop software to automatically generate detailed engineering 

drawings. In such case the basic drawing tools, like circles, arcs, lines etc are used in conjunction with a 

package for example visual Basic 6.0 to generate software (a set of instructions) to automatically produce 

the detailed engineering drawing needed. Such software can be developed to the capacity of generating 

equations and synchronizing the equations to generate figures required for the configurations of the 

drawing required. This has a great edge over the manual in that there would be exactness and accuracy in 

the calculations and the engineering drawings. The accuracy, exactness, speed, time management and 

reflection of modern technology have actually placed CAD over the manual draft (Conventional method). 

Specific Objectives 

The specific objectives of the research are to: 

i. Highlight the advantages of Computer Aided Design as it relates to engineering graphics. 
ii. Make a comparison between the conventional method of drawing and Computer- 

Aided Design as applied to drawings. 
iii. Encourage designers, scientists, and engineers and likes to shift attention from 
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manual to automated drafting. 

iv. Projects engineering graphics as the language of communication in the industry. 

Expected Contribution to Knowledge 

The paper is expected to gear engineers, scientists, surveyors, architects and the likes towards 
the use of Computer-Aided Design. It is appreciated that most of personnel are not familiar with CAD, the 
paper posits that they should take challenge and learn the use of CAD as applied to graphics as this is the 
one of the most recent and modern technologies. 

Engineering Graphics as a Language 

A drawing is a graphics representation of an idea, a concept or an entity which actually or 

potentially exists in life (Goetsh et al, 1989). The drawing itself it is a way of communicating all 

necessary information about an abstraction, such as an idea or concept, a graphic representation of some 

real entity such as machine part, house, tools etc. Drawing is one of the oldest form of communication, 

dating back even farther than verbal communication. Cave dwellers painted drawings in the walls of their 

caves thousands of years before paper was invented. These crude drawings served as a means of 

communicating long before communications had developed beyond the grunting stage (Goetsch et al, 

1989). 

It is however good to draw a line difference between drawing and graphics even though they are 

used inter-changeably and they are almost similar. Graphics is a representation dealing with the 

expression of ideas by lines or marks impressed on a surface. A drawing is on the other hand concerned 

with the expression of technical ideas or ideas of practical nature and it is a method used in all branches of 

technical industry (Jensen and Helsel, 996). It is good to appreciate the fact that drawing is of two basic 

types: artistic and technical. This paper addresses the technical type. 

Drawing Standards 

In the history of graphics/drawing conventions, terms, abbreviations and practices have become 

common in use. It is essential that designers, engineers, drafters and the likes all over the world use the 

same practice to make drawing a truly universal language. 

For the purpose of uniformity of practice: in Britain, the professionals established the BS 

(British Standard). Those in America also formed their own which they called the American National 

Standards Institute (ANSI). But in the interest of worldwide communication, the International 

Organization Standardization (ISO) was established in 1946 with the goal of coming up with a universally 

accepted set of drawing standards. Today, most countries have adopted either in full or minor changes, the 

standards set up by the ISO. These standards are applied to end-product drawings. End-product drawings 

usually consist of detail or part drawings and assembly or subassembly drawings. These do not cover 

other supplementary drawings like pictorial, schematic drawings, item/parts list etc. 

Conventional Method of Drawing 

The conventional method of drawing is not an automated system. It is a system that makes use of 

drafting equipment. These equipment are of classes. Those found in the institutions of higher learning are 

not as sophisticated as the ones found in design departments of manufacturing companies. Tremendous 

improvements over the equipment have been witnessed recently. This has made the job or 

design/drawings easy for the designers, engineers and the likes with good accuracy and exactness 

observed. There is a long list of the equipment used in the conventional method of drawing which include 

drawing boards, T-square, triangles, parallel slide, pairs of dividers, pairs of compasses, protractors, 

rulers, pencils, eraser, brushes, templates etc. Two most important of the drawing equipment are explained 

below. 
Drawing Board and T-Squares 

Drawing sheet is attached directly to the surface of a drawing board usually used in schools and 
home and generally has a smaller work surface. They are designed to stay flat and have straight guiding 
edges. 

T-squares are used in conjunction with drawing boards by students in schools. T-squares have 
the shape of letter T. It is used with setsquares to ensure straightness of lines. In design 
offlces/department, T-squares have been replaced with drafting machine, parallel slides and computers. 
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Basic Drawing Skills 

Whichever method: conventional or CAD, designers, engineers, scientists and the likes employ 
in drawing, some basic skills of drawings are necessary and essential for these professional to have at their 
finger tips. Thus, these professionals must be creative and have strong design and drawing background. 
They should be able to show skills in line work, lettering and erasing. These three apply in both 
conventional and CAD methods. 

Line Work 

A line is the fundamental, and perhaps the most important, single entity on a technical drawing. 

Lines are used to help illustrate and describe the shape of objects that will later become real parts. The 

various lines used in drawing form the “alphabet” of the drawing language. Like letters of alphabet, they 

are different in appearance. The distinctive features of all lines that form a permanent part of the drawing 

are the difference in the width and construction. Lines must be clearly visible and stand out in sharp 

contrast to one another. This line contrast is necessary if the drawing is to clear and easily understood. 

The designer first draws very light construction lines, setting out the main shape of the object in 

various views. Since these lines are very light, they can be erased easily if corrections are necessary. 

When satisfied that the layout is accurate, the construction lines are changed to their proper type, 

according to the alphabet of lines. And hence it is good to note that there are many types of lines used in 

drawing. 

Lettering 

The most important requirements for lettering are legibility, reproducibility and ease of 

execution. It is always recommended that all drawings be made to conform to these requirements and that 

particular attention be paid to avoid the following common faults. 

❖ Unnecessary fine detail 

** Poor spacing of details 

❖ Inconsistent delineation 

❖ Incomplete erasures that have ghost images 

** Use of differing densities, such as pencil, ink and type-scrip on the same drawing (Jensen and 

Helsel, 1996). 

Usually, the single stroke gothic characters meet all these requirements. Either inclined or vertical 

lettering is permissible, but only style of lettering should be sued throughout a drawing. The preferred 

slope for the inclined characters is approximately 68° with the horizontal. Uppercase letters should be 

used for all lettering on drawing unless lowercase letters are required to conform to other established 

standards, equipment nomenclature or marking. Usually, lettering is made free hand except in some 

especial cases. 

Erasing 

Erasing in engineering drawing becomes necessary when there are changes to be made instead of 

redrawing the entire drawing. Erasing is much more economical than redrawing. Proper erasing as it 

applies in both conventional method of drawing and CAD is extremely important since some drawings are 

revised a great number of times. Consequently, good techniques and materials must be used that permit 

repeated erasure on the same area in conventional methods. The following are some of the key points to 

be noted about erasing:
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i. avoid damaging the surface of the drawing medium by selecting the proper eraser. 
ii. lines not thoroughly erased produce ghostlike images on prints, resulting in reduced 

legibility, 
iii. a hard, smooth surface such as a triangle, placed under the lines being removed makes 

erasing easier. 
iv. using an erasing shield protects the adjacent lines and lettering and also eliminates wrinkling 
v. also erase on the back side of the paper. Lines frequently pick up dirt or graphite on the 

underside and if not erased, will still produce lines on the point. 
vi. be sure to completely remove erasure debris from the drawing surface. 
vii. when extensive changes are required, it may be more economical to cut and paste or make 

an intermediate drawing. 
viii. when erasing, use no more pressure than necessary. 
ix. if the drawing quality of the paper or other medium has been damaged by erasing, it may be 

improved by sprinkling an inking powder on the surface and rubbing it with cloth. 

Computer-Aided Design (CAD) 

Groover (1987), defined CAD as any design activity that involves the effective, use of computer 

to create modify, or document an engineering design. CAD is most commonly associated with the use of 

an iterative computer graphics system, referred to as a CAD system. Iterative computer graphics denotes a 

user-oriented system in which the computer is employed to create, transform and display data in the form 

of pictures or symbols (Emory, et al 1984). The development of CAD has provided designers with a 

powerful and flexible tool. A designer can now prepare and evaluate in hours a design that would have 

taken days or even weeks using traditional manual methods. A CAD system not only increases the 

productivity of the designer but also improves the quality of the design (Wu, 1994). He observed the 

following as regards the use of CAD: 

1. With the capability of CAD, more complete design analysis can be carried out resulting in 

less risk and uncertainty. 

2. With the ability quickly to store and retrieve design data, the amount of efforts involved in 

carious stages of the design process is significantly reduced. More attention can thus be paid 

to the quality aspect of the design so that there are fewer opportunities for errors to occur. 

3. With the flexibility provided, design changes can be more readily incorporated, allowing 

design errors to be more easily rectified and modification requests more easily 

accommodated, resulting in a much more rapid response. 

4. CAD gives a much more accurate and professional presentation of a design, resulting in 

better documentation and communication. 

Design equations and constants could be integrated into CAD for software development to generate 

figures that would bring out the exact configuration of detailed engineering drawing required. 

Important Reasons for Using CAD System 

CAD has grown from a narrow activity and concept to a methodology of design activities that 

include computer or group of companies used to assist in the analysis, development and drawing of 

product components (Niebel et al, 1989). The original CAD systems developed and used in industry could 

more realistically be classified as computer-aided drafting systems. However, the benefits of using basic 

geometric information for structural analysis and planning for manufacturing were quickly recognized and 

included in many CAD systems. Today, as in the past, the basis for CAD is still the drafting features or 

interactive computer graphics that these systems were originally designed to perform. However, the scope 

of these systems has taken on a new meaning. 

CAD incorporates all the design activities that involves the use of a computer, including 

modeling analysis and evaluation as well as design documentation and communication (Wu 1994). The 

development of CAD has provided designers with a powerful and flexible tool. 

There are several important reasons for using a computer-aided design system to support the 

engineering functions (Emory, et al 1984). 

• To increase the productivity of the designer. This is accomplished by helping the designer to 

conceptualize the product and its components. In turn this helps to reduce the time required by 

the designer to synthesize, analysis and document the design. 
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• To improve the quality of the design. The use of CAD system with appropriate hardware and 

consider a larger number and variety of design alternatives. The quality of the resulting design is 

thereby improved. 

• To improve design documentation. The graphical output of a CAD system results in better 

documentation of the design than what is practical with manual drafting. The engineering 

drawings are superior, and there is more standardization among the drawings, fewer drafting 

errors and greater legibility. 

• To create a manufacturing database. The in process of crafting the documentation of the product 

design (geometric specification of the product, dimensions off the components, material 

specifications etc), much of the required database to manufacture the product is also created. 

If the general process of product design can be summarized by the three design functions - 

preliminary design, product development and final design - then a true CAD system should assist the full 

range of activities involved. 

Using CAD for Component Design 

Although CAD represents the integrated use of a computer in the design process, the use of CAD 

does not change the design process requirements. 

• Developing the necessary analysis on the design. 

• Reviewing and altering the design on basis of functional and economic characteristic. 

• Communicating the design via an understanding drafting system. 

• Independent of whether a CAD system was employed in the design or whether the designer used 

a standard drafting table, each of these steps must be addressed wither formally or informally. 

Design Using CAD System 

The basic tasks that are performed automatically using CAD system include: 

• Geometric modeling 

• Engineering analysis 
• Data storage and retrieval 
• Automated drafting 

The functions performed by the CAD system are those functions that are normally employed in the design 

of any product, independent of whether a CAD system is used. Again, these design functions might be 

employed formally or might be employed as part of an informal design and manufacturing system, 

Advantages of CAD over the Manual Method 

1. Accuracy and Exactness in Calculations 

There are exactness and accuracy CAD is used. The manual method has the tendency of not 

being exact and accurate. It is advisable that CAD should be used. 

2. Speed and Time Management 

The manual method takes a lot of time and hence the time management is not there but CAD 

affords speed with time management. Research was able to estimate CAD to be 70% faster than 

manual method. 

3. A Reflection of Modern Technology 

CAD is preferred to manual approach as this is a modern technology. CAD is overtaking manual 

approach because of its advantages and every system is calling for computer usage.
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CAD calculations of the dimensions of components designed are always with accuracy. And also 
the design of the detailed engineering drawings required in the interface of the CAD system in 
with ease. The CAD system is so user-friendly that there is no rigidity in it as is not limited. 

Careers in Engineering Graphics 
While students are learning drafting skills, they will also be increasing their general technical 

knowledge, learning about some of the engineering and manufacturing processes involved in production. 
Not all students will choose a drafting career. However, an understanding of this graphic language is 
necessary for anyone who works in any of the fields of technology and is essential for those who plan to 
enter the skilled trade or become a technician, technologist or engineer. 

Because a drawing is a set of instructions that the worker will follow, it must be accurate, clean, 
correct and complete. When drawings are made with the use of instruments, they are called instrument (or 
manual) drawings. When they are developed with the use of a computer, they are referred to as computer-
aided drawings and without instruments or the aid of a computer, drawings are referred to as sketches or 
free-hand drawings. The ability to sketch ideas and designs and to produce accurate drawings is a basic 
part of drafting skills. 

In everyday life, knowledge of engineering graphics is helpful in understanding assembly, 
maintenance and operating instructions for many manufacturing products. 

Places of Employment 

Manufacturing industries that employ a number of drafters are those making machinery, 

electrical equipment, transportation equipment, fabricated metal products and those involved in 

casting/foundry shops. Non-manufacturing industries employing a large number of drafters are 

engineering and architectural consulting firms, construction companies and public utilities; water board, 

ertergy sector etc. Drafters also work for the government; the majority work for the armed services. 

Drafters employed by state and governments work chiefly for high-way and public works department. 

Several drafters are employed by colleges and universities and by other nonprofits organizations. 

Training, Qualifications and Advancement 

There are many design careers available at different technical levels of performance. Most 

companies are in need of design and drafting services for growth in technical development, construction, 

or production. That is why advertisement for specialist in CAD, CADD and drafting are placed often in 

dallies. Any person interested in becoming a drafter or designer can acquire the necessary training from a 

number of source which include the following: 

i. On-the-job training programmes combined with part-time schooling 

ii. Attendance of vocational/technical schools 

iii. Attendance of Polytechnic/Universities for technical courses like Mechanical Engineering-

Fabrication courses etc. The training include courses in mathematics, some Physical 

Sciences as well as CAD and CADD 

Qualifications for success as a drafter include the ability to visualize objects in three dimensions 

and development of problem-solving design techniques. Since the drafter is the one who finalizes the 

details on drawings, attentiveness to detail is a valuable asset. 

Employment Outlook 

Development opportunities for drafters are expected to remain stable as a result of the complex 

design problems of modern products and processes. The need for drafters will, however, fluctuate with 

local and national economics. Since drafting is a part of manufacturing, job opportunities in this field will 

also rise or drop in accordance with various areas and low in others as a result of high-tech expansion or a 

slump in sales. In addition, computerization is creating many new products, and support and design 

occupations, including drafters, will continue to grow. On the other hand, expanding use of CAD has 

eliminated routine tasks done by drafters. This development will provably reduce the need for some less 

skilled drafters. 
The Drafters Office 

Drafting room technology has progressed at the same rapid pace as the economy. Many changes 
have taken place in the modern drafting room compared to the typical drafting room before CAD. Not 
only is there far more equipment, but it is of much higher. Noteworthy progress has been and continues to 
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be made. 
The drafting office is the starting point for all engineering work. Its product, the engineering 

drawing, is the main method of communication among all people concerned with the design and 
manufacture of parts. Therefore, the drafting office must provide accommodations and equipment for the 
drafters, from designer and checker to detailer or tracer, for the personnel who make copies of the 
drawings and file the originals and for the secretarial staff who assist in the preparation of the drawings. 

Industry 
It is good to imagine and think big when industry is visualized. In this wise, the conglomerate, 

big manufacturing and constructions companies and consulting firms will be in the picture. However, it is 
good to visualize industries form our immediate environment and the same time link up with the 
conglomerates. Around our immediate environments, take for example the workshops, the set up in these 
shops make industries. The machine shop as it is has a number of different types of machinery; lathe, 
milling, power hark saw, drilling machines and so on. In a shop where all these are existing, engineering 
communications for production are done through engineering graphics. 

For instance, a component like a pulley is to be produced on the lather; with simple sketch, the 
technicians that would operate the lathe would understand clearly what the designer wants. All the 
intricacies in the pulley would be shown on the design which would be practically done. The same process 
also goes for the big production, construction companies and consulting firms. 

Recommendations 
The following recommendations are made to allow Engineering Graphics take its place. 

i. Adequate facilitates - IAD equipment, manual drawing instrument, drawing textbooks and 

harts should be provided for the teachers (lecturers) and students. These will enhance learning 

of the subject. 

ii. Conference and workshops on the new techniques and methods of Engineering Graphics 

should be organized. The resources persons should be drawn from experienced people so that 

the participants can learn from their experiences. 

iii. The usage of Engineering Graphics as a language of communications should be encourage in 

Engineering outfits so that starters (pupils engineering can learn fast the reduments of the 

language. 

Conclusion 

For a very long time the professionals were using the conventional method of drawing; though it 

is still very much in use but with the advent of CAD; design, drawings, drafting etc have been easier and 

more flexible. CAD is preferred to manual approach as this is a modern technology. CAD is overtaking 

manual approach because of its advantages and every system is calling for computer usage. The functions 

performed by the CAD system are those functions that are normally employed in the design of any 

product, independently of whether a CAD system is used. Again these design functions might be 

employed formally or might be employed as part of an informal design and manufacturing system. It is 

high time that professionals shift attention from the old manual drafting to the use of CAD for their works 

as engineering graphics remains the language of communication in industries. 
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