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2a.1. Introduction 

A. Purpose of Technical Drawing 

1. Communication of Ideas: 

Technical drawings act as a universal language that conveys complex information. They enable designers 

to share their concepts with others involved in the production process, ensuring that e veryone has a clear 

understanding of the specifications and requirements. 

2. Detailed Documentation: 

These drawings serve as comprehensive documentation that outlines how components function or are 

constructed. They include precise details such as dimensions, materials, and assembly instructions, which 

are crucial for accurate manufacturing and construction. 

3. Standardization: 

Technical drawings adhere to established standards and conventions (like ISO 128), which help maintain 

consistency across different projects and industries. This standardization ensures that drawings are easily 

interpretable and reduces ambiguity. 

4. Facilitation of Prototyping and Manufacturing:  

In engineering and manufacturing, technical drawings are vital for creating prototypes and guiding the 

production process. They streamline operations by providing clear guidelines that help avoid costly 

mistakes during fabrication. 

5. Historical Record: 
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Technical drawings also serve as historical records of designs and inventions, playing a significant ro le in 

patent applications by documenting the specifics of an inventor's ideas  

B. Care and use of drawing instruments  

Proper care and use of drawing instruments are essential for maintaining their functionality and ensuring 

the quality of your work. Here are key guidelines for the care and maintenance of these tools:  

General Care Guidelines 

 Avoid Dropping Tools: Always handle your instruments carefully to prevent damage. Dropping can 

misalign or break delicate components, especially in precision tools like compasses and T-squares 

 Do Not Use Measuring Tools for Cutting:  Measuring instruments should only be used for their 

intended purpose. Using them to cut paper can dull their edges and affect accuracy 

 Clean Regularly: After use, wipe down tools like triangles, T-squares, and compasses to remove any 

graphite, ink, or debris. This prevents buildup that can affect performance  

 Sharpen Pencils Properly: Use a good quality sharpener or a knife to maintain a fine point on pencils. 

Keeping them sharp ensures clean lines and better control while drawing 

 Organize Your Tools: Create a dedicated space for each instrument. Use organizers or containers to 

keep everything in order, which helps prevent loss and makes it easier to find what you need  

 

Specific Maintenance Tips 

 Store Instruments Safely: When not in use, keep drawing tools in their protective sheaths or cases. 

This prevents dust accumulation and physical damage 
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 Protect Drawing Paper: Store drawing sheets in a flat file or a plastic tube to shield them from dust, 

dirt, and physical damage. This also helps maintain their quality over time 

 Use Appropriate Cleaning Materials:  For cleaning, use gentle cloths and cleaners suitable for the 

specific materials of your tools. Avoid harsh chemicals that could damage surfaces 

 Handle with Care: Treat all instruments as precision tools. Avoid using them as makeshift objects (e.g., 

do not use a T-square as a ruler for cutting) to extend their lifespan 

 

C. Standard paper sizes, block, conventions for lines, and dimensions 

Standard Paper Sizes 

Standard A Series 

The ISO A series is the most widely used standard for technical drawing paper sizes. The dimensions are 

defined by the relationship 1 : √2 allowing for easy scaling. The following table summarizes the common 

sizes: 

 

Designation Dimensions (mm) Dimensions (inches) 

A0 841 x 1189 33.1 x 46.8 

A1 594 x 841 23.4 x 33.1 

A2 420 x 594 16.5 x 23.4 
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Designation Dimensions (mm) Dimensions (inches) 

A3 297 x 420 11.7 x 16.5 

A4 210 x 297 8.3 x 11.7 

 

ANSI Paper Sizes 

In North America, ANSI standards are used, which differ from ISO sizes:  

  

Designation Dimensions (mm) Dimensions (inches) 

ANSI A 216 x 279 8.5 x 11 

ANSI B 279 x 432 11 x 17 

ANSI C 432 x 559 17 x 22 

ANSI D 559 x 864 22 x 34 

ANSI E 864 x 1118 34 x 44 
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Architectural Paper Sizes 

Architectural drawings often use specific sizes known as ARCH sizes:  

 

Designation Dimensions (mm) Dimensions (inches) 

Arch A 229 x 305 9 x 12 

Arch B 305 x 457 12 x 18 

Arch C 457 x 610 18 x 24 

Arch D 610 x 914 24 x 36 

Arch E 914 x 1219 36 x 48 
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Conventions for Lines 

Types of Lines 

Technical drawings utilize various line types, each serving a specific purpose: 
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 Continuous Lines: Represent visible edges and outlines. 

 Dashed Lines: Indicate hidden features or edges not visible in the current view.  

 Dotted Lines: Often used to represent center lines or axes. 

 Chain Lines: Indicate paths of movement or alternate positions. 

 

Line Weights 

Different line weights are employed to convey importance and clarity:  

 Thick Lines: Used for outlines and major features. 

 Medium Lines: For secondary features and dimensions. 

 Thin Lines: For details and construction lines. 

 

Dimensions 

Dimensioning Standards 

Dimensions in technical drawings must be clear and precise: 

 Placement: Dimensions should be placed outside the drawing where possible to avoid clutter.  

 Units: Always specify units (e.g., mm or inches). 

 Dimension Lines: Use thin lines with arrowheads to indicate the extent of the dimension.  

 

Scale 

Drawings may be created at various scales, such as: 
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 1:1 (full size) 

 1:2 (half size) 

 1:10 (ten times smaller) 

Using appropriate scales ensures that the drawing can be accurately interpreted and constructed. 
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2a.2. Practice with drawing instrument 

A. Lettering 

Lettering on drawing instruments is a crucial aspect of technical drawing, as it conveys essential 

information that complements the graphical elements. Here’s an overview of the types of lettering, 

methods, and standards commonly used in technical drawings. 

Types of Lettering 

1. Traditional Lettering 

Traditional lettering can be divided into two main categories:  

 Freehand Lettering: This method involves writing letters by hand without the aid of mechanical tools. 

It requires practice to achieve clarity and uniformity. Guidelines are often drawn lightly to help maintain 

consistent letter height and spacing. Commonly, a hard pencil (e.g., 2H or 4H) is used for creating 

these guidelines 
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Free Hand Lettering 

 

 Mechanical Lettering: This method utilizes tools such as templates, lettering guides, or pantographs 

to produce standardized letters. Mechanical lettering is preferred for its precision and consistenc y, 

making it suitable for title blocks and annotations on drawings. The Mechanical Lettering is some 

times done using special type of device called a Panto-graph.  

A PANTO-GRAPH is basically a device consisting of four links which are pinned to each other in a 

parallelogram fashion. The links can move about the hinge. The lowermost link of the parallelogram is 

fixed to two rigid supports. One vertical link at one end is connected to a profile tracer which traces the 

profile of the letter to be drawn and the second vertical link and the other horizontal link are jointly 

connected to a pencil that draws the exact shape of the profile traced.  

 

2. Computer-Aided Design/Drafting (CADD) Lettering  

With advancements in technology, CADD has become the dominant method for lettering in technical 

drawings. This approach allows for a variety of text styles and quick adjustments. CADD lettering is 

typically based on standardized fonts, such as Gothic sans-serif, which ensure legibility and uniformity 

across drawings.  

 

Lettering Styles 

Gothic Lettering 
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Gothic lettering is characterized by its uniform stroke width and is commonly used in engineering 

drawings. It can be either straight or inclined, with uppercase letters being the standard choice for clarity 

and readability.  

 

 

Single Stroke Vertical Gothic Lettering 
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Single Stroke Inclined Vertical Gothic Lettering  

 

 

Roman Lettering 

Roman lettering features wider strokes and serifs. While less common in modern technical drawings, it is 

still recognized for its aesthetic qualities in certain contexts.  
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Roman Lettering 

 

Standards and Guidelines 

Height and Proportion 

Letter height is usually standardized; a common height is 3 mm (1/8 inch) for general text. The proportions 

of letters should be consistent, with guidelines helping to maintain uniformity across all text elements on 

the drawing.  

Consistency 

Consistency is vital in lettering; using a single style throughout a drawing enhances readability. Different 

styles may be employed for titles versus annotations, but they should not be mixed indiscriminately within 

the same context.  
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Legibility 

Legibility is paramount; letters should be clear and easy to read at the scale of the drawing. This often 

involves using appropriate spacing between letters and words to avoid confusion.  

 

Simple geometric constructions 

Simple geometric constructions involve using basic tools like a compass and straightedge to create various 

geometric figures and relationships without the need for measuring with numbers. Here’s an overview of 

fundamental constructions, techniques, and their applications. 
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C. Layout of patterns with metric or inch dimensions 

Creating layouts for patterns involves adhering to specific dimensioning standards and practices, whether 

using metric or inch measurements. Here’s a concise overview of the layout principles, including 

dimensioning systems, line conventions, and best practices for technical drawings.  

 

Dimensioning Systems 

1. Metric vs. Inch Dimensions 

 Metric System: Commonly uses millimeters (mm) for dimensions. It is the  standard in most 

countries outside the United States. 

 Inch System: Predominantly used in the United States, where dimensions are expressed in 

inches (in). 

2. Dual Dimensions 

In some cases, drawings may include both metric and inch dimensions to accommodate different 

standards and user preferences. This practice ensures that all stakeholders can interpret the dimensions 

correctly. 

 

Principles of Dimensioning 

1. Size Dimensions 
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These define the physical size of features: 

 Horizontal Dimensions: Measure width. 

 Vertical Dimensions: Measure height and depth. 

 Diameter and Radius: Used for circular features. 

2. Location Dimensions 

These specify the position of features relative to a reference point:  

 Horizontal Position: Indicates horizontal placement. 

 Vertical Position: Indicates vertical placement. 

 Angular Dimensions: Show angles between features. 

 

Layout of Pattern 
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3. Notation Dimensions 

These provide descriptive information about features, such as hole sizes (e.g., “ø20 2 holes” indicates two 

holes with a diameter of 20 mm) 

 

Notation Dimensions 

Best Practices for Layout 

1. Group Dimensions: Related dimensions should be grouped together for clarity and uniformity. Avoid 

scattering them across the drawing. 

2. Maintain Clearances: Keep dimension lines at least 10 mm (3/8 inch) away from object lines to avoid 

confusion. 

3. Use Unidirectional Dimensioning: This system allows all text to be read from a single perspective, 

enhancing clarity. 

4. Avoid Repetition: No dimension should be repeated in a drawing to prevent confusion.  
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5. Use Construction Lines: Include centerlines and cutting lines to assist in understanding complex 

geometries. 

2a.3. Simple orthographic projections 

Orthographic projection is a parallel projection technique in which the parallel lines of sight are perpendicular 

to the projection plane. 3-D projections are useful in that they provide an image that is similar to the image in 

the designer’s mind’s eye. But 3 -D projections are often weak in providing adequate details of the object, and 

there is often some distortion of the object. For instance, a circular hole becomes an ellipse in an isometric 3-D 

projection. Orthographic projection are used to overcome the weaknesses of 3-D projections. Orthographic 

projections are a collection of flat 2-D drawings of the different sides of an object. Orthographic view depends 

on relative position of the object to the line of sight. It uses multiple views of the object, from points of view 

rotated about the object's center through increments of 90°. 

 

Types of orthographic projection 

1. First-Angle Projection 

Used primarily in Europe, this method visualizes the object as if it were placed inside a glass box. The 

views are arranged as follows: 

 The front view is at the bottom. 

 The top view is above the front view. 

 The right side view is to the left of the front view. 

2. Third-Angle Projection 
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Commonly used in North America, this method also uses a glass box concept but arranges the views 

differently: 

 The front view is at the bottom. 

 The top view is above the front view. 

 The right side view is to the right of the front view. 

 

 

First and Third Angle Projections 
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2a.4. Simple isometric projections 

Isometric conventions are essential for accurately representing three-dimensional objects in two dimensions. 

This method is widely used in technical drawings across various fields, including engineering, architecture, 

and product design. 

Axes Orientation 

 Vertical Axis: Drawn vertically to represent height. 

 Horizontal Axes: Two horizontal axes are drawn at 30 degrees from the horizontal plane. This orientation 

allows for a clear depiction of depth and width simultaneously 

 

Advantages of Isometric Projections 

 Clarity: Provides a clear view of all three dimensions simultaneously.  

 Simplicity: Easier to construct than perspective drawings due to the absence of vanishing poi nts. 

 Detail Representation: Allows for detailed representation of complex shapes without distortion 
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2a.5. Geometric construction 

Geometric construction refers to the process of drawing shapes, angles, and lines accurately using only a 

compass and a straightedge, without the use of numerical measurements. This method emphasizes the 

principles of geometry and allows for precise creation of geometric figures.  

A. Construction involving lines and angles, circle and conic sections  

Basic geometric constructions 

1. Constructing Lines and Angles 

 Drawing a Line Segment: To connect two points, align the straightedge between them and draw a 

line. 

 Constructing Angles: Common angles such as 30°, 45°, and 60° can be constructed using arcs: 

 Angle Bisector: To bisect an angle, draw an arc that intersects both rays of the angle. From each 

intersection point, draw arcs of equal radius to find the bisector.  

2. Circle Constructions 

 Drawing a Circle : Place the compass point on a center point and adjust it to the desired radius to 

draw a complete circle. 

 Tangent Lines: To construct a tangent line to a circle from a point outside the circle:  

 Draw a line from the point to the center of the circle. 

 Find the midpoint of this line and draw a perpendicular bisector; this will intersect the circle at the 

point of tangency. 

3. Conic Sections 
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 Constructing an Ellipse: An ellipse can be constructed by using two fixed points (the foci) and a 

string loop method or by drawing perpendicular diameters. 

 Parabola Construction: A parabola can be drawn by marking a directrix and focus, then using 

points equidistant from both to form the curve. 

  

Advanced Geometric Constructions 

1. Inscribing Shapes 

 Inscribing a Square in a Circle : Draw a diameter and use arcs from both endpoints to find intersection 

points that define the square's corners. 

 Inscribing an Equilateral Triangle in a Circle : Mark points on the circumference at equal intervals 

using compass arcs. 

2. Circumscribing Shapes 

 Circumscribing a Circle about a Triangle: Extend the sides of the triangle until they intersect, then 

use these intersection points as centers to find the circumcircle.  

 

Applications 

Geometric constructions are widely used in various fields: 

 Mathematics Education: They help students understand geometric principles and develop problem-

solving skills. 

 Engineering and Architecture: Used for precise design layouts and structural plans. 
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 Art and Design: Employed in creating visually balanced compositions. 

Importance of Geometric Constructions 

Learning geometric constructions fosters critical thinking and problem-solving abilities. Students develop 

skills in logical reasoning as they identify relationships between geometric elements and apply these 

principles in practical scenarios.In summary, geometric construction is an essential skill that combines 

creativity with mathematical precision. Mastering these techniques allows individuals to solve complex 

problems efficiently while deepening their understanding of geometry's foundational concepts.  
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B. Geometric projections 

Geometric projection is a fundamental concept in mathematics and computer graphics, involving the 

representation of three-dimensional objects on a two-dimensional surface. This process is essential for 

creating maps, architectural drawings, and visualizations in various fields.  
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Types of Geometric Projections 

1. Orthographic Projection 

Orthographic projection is a method where an object is represented in two dimensions using multiple views 

(typically front, top, and side) without perspective distortion. Key features include:  
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 Parallel Projection: Lines are projected parallel to each other. 

 Multiple Views: Commonly used in engineering drawings to provide clear details of an object.  

 No Depth Perception: Objects appear as if viewed from an infinite distance. 

2. Perspective Projection 

Perspective projection simulates how objects appear to the human eye, with lines converging at a 

vanishing point. Characteristics include: 

 Vanishing Points: Lines that are parallel in three-dimensional space converge at one or more points on 

the horizon. 

 Depth Perception: Objects appear smaller as they are farther from the viewer.  

 Realistic Representation: Commonly used in art and architectural visualization. 

3. Axonometric Projection 

Axonometric projections represent three-dimensional objects on a two-dimensional plane without 

perspective distortion. Types include: 

 Isometric Projection: All three axes are equally foreshortened, and angles between axes are 120 

degrees. 

 Dimetric Projection: Two axes are equally foreshortened while the third is scaled differently.  

 Trimetric Projection: All three axes are scaled differently. 

4. Conic Projection 

Conic projections involve projecting the Earth's surface onto a cone placed over it. Key features include:  

 Standard Parallels: The cone intersects the globe at specific latitudes where distortion is minimized. 
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 Common Types: Includes Albers Equal Area and Lambert Conformal Conic projections.  

5. Cylindrical Projection 

In cylindrical projection, the Earth's surface is projected onto a cylinder. Characteristics include:  

 Unrolling the Cylinder: The cylinder is unrolled to create a flat map. 

 Common Types: Includes Mercator and Miller Cylindrical projections. 

6. Azimuthal Projection 

Azimuthal projections project the Earth onto a flat plane from a specific point (e.g., the poles). Features 

include: 

 Preservation of Directions: Directions from a central point are preserved. 

 Common Types: Includes Gnomonic and Stereographic projections. 
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2a.6. Practice in sketching 

A. Proportioning 

Sketching proportions accurately is essential for creating realistic and well-balanced drawings. Here’s a 

comprehensive guide to techniques and methods for achieving accurate proportions in your sketches, 

based on the information from various sources. 

Techniques for Accurate Proportions 

1. Box Method 

 Concept: Visualize your subject as being contained within a box. This helps establish the overall 

shape and size. 

 Steps: 

- Draw a faint outline of the box that fits your subject.  

- Use this box as a reference to maintain proportions as you add details.  

 

2. Method 

 Concept: Simplify your drawing process using a limited number of lines. 

 Steps: 

- Start with four lines to define the box. 

- Use two sets of eight lines to create gesture lines and basic shapes, focusing on proportion 

and gesture before adding detail. 
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3. Grid Method 

 Concept: Create a grid over your reference image and your drawing surface to help maintain 

proportions. 

 Steps: 

- Draw a grid of squares or triangles on both the reference image and the drawing paper.  

- Measure key points on the grid from the reference and replicate them on your drawing.  

 

4. Triangular Grid Method 

 Concept: Similar to the grid method but uses triangles for more complex subjects.  

 Steps: 

 Draw diagonal lines between opposing corners of a square grid, then add horizontal and vertical 

lines through the center. 

 Measure key contour points against this grid. 

 

5. Comparative Measuring 

 Concept: Use your pencil or thumb as a measuring tool to compare sizes and distances between 

different parts of your subject. 

 Steps: 

- Hold your pencil at arm's length to measure the height or width of an object. 
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- Use this measurement to replicate proportions accurately on your drawing surface.  

6. Working with Angles 

 Concept: Focus on angles rather than lengths initially, as humans are generally better at estimating 

angles. 

 Steps: 

- Estimate angles between fixed points in your subject and replicate these angles in your 

sketch. 

 

7. Negative Space Technique 

 Concept: Focus on the space around the subject rather than the subject itself.  

 Steps: 

- Identify and draw the shapes of negative spaces (the areas around and between objects) to 

help define the overall composition. 

 

Tips for Maintaining Proportions 

1. Start Lightly: Begin with light pencil strokes so you can easily erase and adjust as needed.  

2. Break Down Complex Subjects: Sketch parts of your subject in small sections to avoid becoming 

overwhelmed. 

3. Use Reference Points: Identify key points on your subject (e.g., joints in a figure) to guide placement 

and proportion in your drawing. 
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4. Take Your Time: Rushing can lead to mistakes; patience is crucial when measuring and adjusting 

proportions. 

 

 Orthographic sketching 

Orthographic sketching is a vital technique used in architecture and engineering to create precise two-

dimensional representations of three-dimensional objects. This method involves projecting the object onto 

perpendicular planes, resulting in multiple views that accurately depict the dimensions and spatial 

relationships of the object. 

Definition of Orthographic Sketching 

Orthographic sketching involves creating drawings that represent an object from multiple viewpoints—

typically the front, top, and side. These views are known as: 

 Front View: Displays the height and width. 

 Top View: Shows the width and depth. 

 Side View: Typically the right side, showing height and depth. 
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This technique removes the depth aspect, allowing for a clear understanding of the object's dimensions 

without perspective distortion. 

 

Principles of Orthographic Projection 

1. Parallel Projection 

Orthographic projection is a type of parallel projection where lines are drawn parallel to each other. 

This ensures that measurements remain true to scale, making it easier to interpret dimensions 

accurately. 

2. Multiple Views 

An orthographic sketch typically includes three main views, but additional views can be added for 

clarity. The arrangement of these views follows standard conventions: 

 The front view is usually placed on the lower left. 

 The top view is positioned above the front view. 

 The side view is located to the right of the front view. 

3. Scale and Precision 

Scale is crucial in orthographic sketching to ensure that proportions reflect those of the actual object 

accurately. Attention to detail is necessary to communicate spatial relationships effectively  

 Pictorial sketching 

Pictorial sketching is a technique used to represent three-dimensional objects on a two-

dimensional surface, providing a more intuitive understanding of the object’s form and structure. 
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This method is particularly useful in the early stages of design and communication, allowing 

designers and engineers to quickly convey ideas. 

Types of Pictorial Sketches 

1. Isometric Sketching 

 Description: In isometric sketching, all three axes (X, Y, Z) are represented at equal angles (120 

degrees) to each other. This method maintains proportionality across dimensions.  

 Characteristics: 

 Lines parallel to the axes remain straight and do not converge. 

 Objects appear more geometric and less realistic compared to perspective drawings.  

2. Oblique Sketching 

 Description: Oblique sketches present the front view of an object straight on while showing depth at 

an angle (typically 30°, 45°, or 60°). 

 Types: 

 Cavalier Oblique: Depth is drawn at full scale. 

 Cabinet Oblique: Depth is drawn at half scale for a more realistic appearance.  

 Characteristics: 

 Easier to create but can appear less realistic due to distortion in depth representation. 

3. Perspective Sketching 

 Description: Perspective sketches provide the most realistic representation by simulating how the 

human eye perceives objects. They use vanishing points to create depth.  
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 Types: 

 One-Point Perspective: One vanishing point; useful for simple scenes. 

 Two-Point Perspective: Two vanishing points; adds complexity and realism. 

 Three-Point Perspective: Three vanishing points; offers dramatic views from above or below.  

 Characteristics: 

 Objects farther from the viewer appear smaller, enhancing realism. 

Techniques for Pictorial Sketching 

Freehand Sketching 

Freehand sketching allows for quick expression of ideas without precision tools. It is often used in 

brainstorming sessions where speed is essential.  

Use of Grids 

Grids can help maintain proportions and align elements within a sketch, providing a structured approach 

to drawing. 

Rapid Single Line Sketching 

This technique involves creating shapes using continuous lines without lifting the pencil off the paper. 

It’s effective for capturing  ideas quickly but may lack detail  
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2a.7. Orthographic Projection 

 Rules, determination of number of views, notation and representations, layout of three-view drawings, 

computation of weights. 

Technical drawings are essential in engineering and manufacturing, se rving as a universal language to 

communicate design specifications. Understanding the rules, notations, representations, layout of three-

view drawings, and weight computations is crucial for accurate interpretation and execution.  

Rules and Standards 

ISO and ANSI Standards 

Technical drawings adhere to established standards such as ISO 128 and ANSI guidelines. These 

standards dictate the symbols, notations, and layout used in engineering drawings, ensuring consistency 

and clarity across different documents 

Symbol Usage 

Symbols are graphical representations that convey specific information about features, dimensions, and 

materials. Common symbols include: 

 Diameter (⌀): Indicates the diameter of a circular feature. 

 Radius (R): Represents the radius of curves or arcs. 

 Thickness (t): Denotes the thickness of materials 
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Determination of Number of Views 

Multiview Projection 

The concept of multiview projection is fundamental in technical drawing. It involves creating multiple 

views of an object to represent its three-dimensional form accurately. The most common views include: 

 Front View: Displays height and width. 

 Top View: Shows width and depth. 

 Right Side View: Illustrates depth and height 

Typically, three views are sufficient to convey the necessary details without ambiguity. However, additional 

views may be included if they enhance understanding or visualization.  

 

Layout of Three-View Drawings 

In a standard three-view drawing: 

 The front view is placed centrally. 

 The top view is directly above the front view. 

 The right side view is positioned to the right of the front view. 

This arrangement allows for easy comparison of dimensions across views:  

 Width is shared between the front and top views. 

 Height is common to the front and right side views. 

 Depth is represented in both the top and right side views 
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 Sectional views, standard symbols for sections and materials.  

Sectional views are critical in technical drawings as they reveal internal features of objects that are not 

visible in standard views. These views enhance clarity and understanding, allowing designers and 

engineers to communicate complex designs effectively. 

Definition and Purpose 

A section view is created by imagining a cut through an object to expose its internal structure. This 

technique is particularly useful for: 

 Clarifying multiview drawings: It eliminates confusion caused by hidden lines. 

 Revealing interior features: Section views display details that would otherwise remain obscured. 

 Facilitating dimensioning: They allow for precise measurements of internal components 

Types of Section Views 

1. Full Section: The cutting plane passes entirely through the object, revealing half of it in the section 

view. 

2. Half Section: This view shows both the interior and exterior of an object by cutting through half of it, 

typically used for symmetrical objects. 

3. Revolved Section: A section view is rotated to show the profile of a part, useful for complex shapes. 

4. Removed Section: This involves multiple cutting planes, with the resulting sections displayed 

separately from the object 
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Standard Symbols for Sections and Materials  

Section views utilize specific symbols and line types to convey information clearly:  

 Cutting Plane Line: A thick line with arrows indicating the direction of view. This line shows where the 

object is "cut" to create the section view 

 

 Section Lines (Hatch Lines): These are drawn at a 45-degree angle across the exposed surface in a 

section view. They indicate the material type and should be uniformly spaced (typically 1/8 inch apart) to 

enhance readability 

 Material Symbols: Common materials have designated symbols. For example: 

 Cast Iron: Represented by specific hatch patterns. 

 Other materials may have unique symbols as per drafting standards 
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 Dimensioning 

Dimensioning is a critical aspect of engineering drawings that provides essential information about 

the size, shape, and features of a component. It involves the use of numerical values, lines, symbols, 

and notes to convey precise measurements and specifications.  

 

Purpose of Dimensioning 

The primary purpose of dimensioning is to define the size characteristics of an object, including:  

 Length 

 Height 

 Width 

 Diameter 

 Radius 
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 Angles 

Effective dimensioning ensures that the drawing conveys complete information regarding distances 

between surfaces, hole locations, surface finishes, and material types. 

 

Types of Dimensioning 

There are five basic types of dimensioning used in engineering drawings:  

1. Linear Dimensioning: Measures straight distances. 

2. Angular Dimensioning: Indicates angles between two lines. 

3. Radial Dimensioning: Used for arcs and circles, showing the radius. 

4. Diametral Dimensioning: Specifies the diameter of circular features. 

5. Ordinate Dimensioning: Provides locations based on a reference point. 

 

Fundamental Rules for Dimensioning 

1. Single Representation: Each feature should be dimensioned only once on a drawing; repeti tion is 

unnecessary. 

2. Best View: Dimensions should be placed on the view where the feature is best represented.  

3. Visible Outlines: Dimensions should be taken from visible outlines rather than hidden lines. 

4. Unit Consistency: Preferably use one unit (e.g., millimeters) throughout the drawing without showing 

the unit symbol unless necessary. 
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5. Placement: Dimensions should be placed outside the view whenever possible and should not overlap 

or cross other dimension lines. 

Methods of Indicating Dimensions 

 Aligned Method: Dimensions are placed parallel to their dimension lines and preferably centered. 

 Unidirectional Method: All dimensions are oriented to be read from the bottom of the drawing.  

 

Arrangement of Dimensions 

Dimensions can be arranged in various ways to enhance clarity: 

 Chain Dimensioning: A series of single dimensions connected end-to-end; used cautiously due to 

potential tolerance accumulation. 

 Parallel Dimensioning: Multiple dimensions aligned parallel to each other; useful when several 

dimensions share a common reference point. 

 Combined Dimensioning: A mix of both chain and parallel arrangements for convenience. 

 

Additional Guidelines 

 Avoid placing dimensions on the part view; they should lay beside it. 

 Use leader lines with slopes of 30, 45, or 60 degrees for clarity.  

 Ensure that dimension text is centered between arrowheads whenever possible.  

 Maintain sufficient spacing between dimensions and features (at least 10 mm or 3/8 inch).  
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 Representation of machine elements, threads, bolts, nuts, rivets, etc. 

In technical drawings, the representation of machine elements such as threads, bolts, nuts, and rivets 

is crucial for conveying detailed information necessary for manufacturing and assembly. Each type of 

machine element has specific conventions that ensure clarity and uniformity in engineering 

documentation. 

 

1. Threads 

Thread Representation: 

 Threads are typically represented using a series of inclined lines that indicate the helical nature of the 

thread. The direction of the thread (right-hand or left-hand) is indicated by the orientation of these 

lines. 

 Dimensions: Important dimensions include major diameter, minor diameter, pitch (the distance 

between threads), and thread depth. These should be clearly annotated on the drawing. 

 Symbols: Standard symbols are used to denote different types of threads, such as Unified National 

Thread (UN) or Metric threads. 
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2. Bolts 

Bolts Representation: 

 Bolts are represented with a head and a shank. The head is often shown in a top view to indicate its 

shape (hexagonal, square, etc.), while the shank is depicted in side view.  

 Dimensions: Key dimensions include bolt diameter, length, and head height. The representation may 

also include specifications for any required tolerances. 

 Standardization: Common bolt types (e.g., hex bolts, carriage bolts) have standardized 

representations to ensure consistency across drawings. 

3. Nuts 

Nuts Representation: 

 Nuts are typically shown in plan view to illustrate their shape and dimensions. The internal threading 

can be indicated with dashed lines to represent the internal feature without cluttering the drawing. 

 Dimensions: Important dimensions include nut width across flats, height, and thread specifications. 

This information is critical for ensuring compatibility with corresponding bolts. 

4. Rivets 

Rivets Representation: 

 Rivets are represented with a circular shape in plan view and may include additional detail views to 

show their profile or cross-section. 

 Types of Rivets: Different types of rivets (solid, blind, etc.) may have distinct representations based 

on their design and application. 
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 Dimensions: Key dimensions include diameter and length, as well as any specific details regarding 

the installation method (e.g., countersunk or flush). 

5. General Guidelines for Representation 

 Conventional Symbols: Each type of machine element has associated conventional symbols that 

should be used consistently across all technical drawings to avoid confusion.  

 Hatching Patterns: Different materials may be indicated using standard hatching patterns within 

section views to differentiate between components made from various materials.  

 Detail Views: Complex features may require detail views to provide clarity on intricate components 

like threaded sections or rivet placements. 
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 Exercises incorporating standard conventions. 

Exercises Incorporating Standard Conventions in Technical Drawing  

To develop proficiency in technical drawing and understand standard conventions, engaging in practical 

exercises is essential. Below are several exercises designed to reinforce knowledge of technical drawing 

principles, focusing on line types, dimensioning, projections, and the representation of machine elements.  
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1. Basic Shape Drawing 

Objective: Familiarize yourself with line types and thicknesses. 

 Exercise: Draw basic geometric shapes (squares, circles, triangles) using appropriate line types: 

 Continuous lines for visible edges. 

 Dashed lines for hidden edges. 

 Dotted lines for centerlines. 

 Outcome: Ensure that each shape is proportionally correct and uses straight lines where necessary.  

2. Dimensioning Practice 

Objective: Learn accurate dimensioning techniques. 

 Exercise: Create a drawing of a simple object (e.g., a rectangular block) and apply dimensioning: 

 Use the aligned or unidirectional method for dimensions. 

 Include dimensions for length, width, height, and any relevant features (e.g., hole locations).  

 Outcome: Ensure all dimensions are clearly placed without overlapping other lines or features.  

3. Isometric Drawing  

Objective: Develop skills in representing three-dimensional objects. 

 Exercise: Draw an isometric view of a simple object like a cube or cylinder:  

 Use isometric grid paper to maintain proportions. 

 Clearly indicate edges and corners. 

 Outcome: Enhance your ability to visualize and translate three-dimensional objects into two 

dimensions. 
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4. Sectional Views  

Objective: Understand how to create sectional views to reveal internal features.  

 Exercise: Select a complex object (e.g., a mechanical part) and create a sectional view: 

 Indicate the cutting plane with a thick line and arrows. 

 Use hatch patterns to represent different materials within the section.  

 Outcome: Gain familiarity with revealing hidden components and internal features crucial for 

understanding the object's design. 

5. Representation of Machine Elements  

Objective: Practice representing standard machine elements accurately.  

 Exercise: Draw detailed representations of bolts, nuts, and rivets:  

 For bolts, include head shape, shank length, and diameter specifications. 

 For nuts, show the width across flats and thread details.  

 For rivets, illustrate their profile in both plan and elevation views.  

 Outcome: Ensure that all representations adhere to standard conventions for clarity.  

6. Complex Object Assembly Drawing 

Objective: Apply multiple conventions in a single drawing. 

 Exercise: Create an assembly drawing of a simple mechanical assembly (e.g., a clamp):  

 Include all components with proper dimensioning. 

 Use appropriate symbols for threads and fasteners. 

 Label each part clearly with reference numbers corresponding to a parts list.  
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 Outcome: Demonstrate the ability to integrate various elements into a cohesive technical drawing while 

following standard conventions. 
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2a.8. Shop terms and processes 

 Relationship between drawing and manufacturing processes. 

 

 

Technical drawings play a vital role in the relationship between design and manufacturing processes. They 

serve as a universal language that bridges the gap between engineers and manufacturers, ensuring that 

complex ideas are communicated clearly and accurately. Here’s an overview of how technical drawings 

facilitate manufacturing: 
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Importance of Technical Drawings 

1. Detailed Specifications: Technical drawings provide comprehensive details about the dimensions, 

tolerances, materials, and finishes required for a part. This information is crucial for manufacturers to 

produce components that meet exact specifications  

2. Verification of CAD Models: While modern manufacturing often relies on CAD files, technical drawings 

serve as a verification tool. They confirm that the design represented in the CAD model aligns with 

manufacturing requirements, helping to prevent errors before production begins  

3. Communication of Complex Features: Certain features, such as internal threads or specific surface 

treatments, may not be easily conveyed through 3D models alone. Technical drawings include annotations 

and symbols that clarify these features, ensuring machinists understand the requirements thoroughly 

4. Standardized Language: The use of standardized symbols and notations in technical drawings minimizes 

misunderstandings. This standardization allows different stakeholders—engineers, machinists, and quality 

inspectors—to interpret the drawings consistently and accurately 

 

Role in Manufacturing Processes 

1. Guidance for Production: Technical drawings guide the entire manufacturing process from start to finish. 

They provide instructions on how to fabricate parts, including assembly instructions when components fit 

together  
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2. Quality Control Reference: Once a part is manufactured, technical drawings serve as a reference for 

quality control inspections. Inspectors use these drawings to verify that finished products meet specified 

dimensions and tolerances 

3. Facilitating Collaboration: In collaborative environments, technical drawings help ensure that all team 

members—designers, engineers, and manufacturers—are on the same page regarding the specifications 

and requirements of a project 

4. Adaptability Across Industries: Different industries have unique requirements fo r technical drawings, 

such as those used in automotive or aerospace manufacturing. Tailoring these drawings to specific industry 

standards enhances their effectiveness in guiding production processes  

 

 Drawings for castings, forgings, machined parts, sheet metal parts, and welded constructions 

Technical drawings are essential in the manufacturing process, providing detailed specifications and 

guidelines for various types of components. Each type of drawing serves a unique purpose and must 

adhere to specific conventions to ensure clarity and accuracy in production. Below is an overview of the 

requirements and characteristics of drawings for castings, forgings, machined parts, sheet metal parts, and 

welded constructions. 

 

1. Drawings for Castings 

Purpose: Casting drawings are critical documents that guide the manufacturing process of cast parts.Key 

Requirements: 
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 Geometric Dimensions: The drawing must clearly depict the shape, size, wall thickness, and fillet details 

of the casting 

 Material Specifications: Indicate the alloy grade used for casting and any substitute materials  

 Machining Allowances: Specify allowances for machining operations post-casting 

 Casting Defects: Include permissible defects and their types to guide quality control measures  

 Technical Annotations: Indicate features such as draft angles, parting surfaces, inner runners, risers, and 

inspection criteria 

 

2. Drawings for Forgings 

Purpose: Forging drawings provide specifications for parts produced through the forging process.Key 

Requirements: 

 Shape Representation: Clearly illustrate the final shape of the forged part along with any necessary 

tolerances. 

 Material Type: Specify the material to be used for forging. 

 Heat Treatment Information: Include any heat treatment processes required after forging.  

 Surface Finish Requirements: Detail any surface finish specifications necessary for performance. 

 

3. Drawings for Machined Parts 

Purpose: Machined part drawings are essential for producing components with precise dimensions.Key 

Requirements: 
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 Orthographic Views: Provide multiple views (front, top, side) to convey complete geometry 

 Dimensions and Tolerances: Clearly annotate dimensions with tolerances that may exceed standard 

limits to ensure functionality. 

 Thread Specifications: Include details on internal and external threads that are critical for assembly. 

 Surface Finish and Coatings: Specify required surface finishes or coatings that affect performance or 

aesthetics 

 

4. Drawings for Sheet Metal Parts 

Purpose: Sheet metal drawings guide the fabrication of components from flat sheets.Key Requirements: 

 Flat Patterns: Provide a flat pattern layout showing how the sheet will be cut before forming.  

 Bend Lines and Angles: Clearly indicate where bends will occur along with their angles.  

 Hole Locations and Sizes: Specify dimensions for holes, slots, or cutouts needed in the design. 

 Welding or Joining Instructions: If applicable, include details on how parts will be joined or assembled.  

 

5. Drawings for Welded Constructions 

Purpose: Welded construction drawings detail how components wi ll be assembled using welding 

techniques.Key Requirements: 

 Assembly Views: Show how different parts fit together in an assembly view. 

 Weld Symbols: Use standardized welding symbols to indicate type, size, and location of welds  

 Material Specifications: Detail materials used in both base metals and filler materials.  
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 Post-Weld Treatment Instructions: Include any requirements for post-weld heat treatment or finishing 

processes. 

 

 Practices as appropriate to particular course. 

Practices Appropriate to Technical Drawing Courses 

In technical drawing courses, various practices are implemented to ensure students develop the necessary 

skills and knowledge for effective engineering communication. These practices encompass drawing 

techniques, software usage, and an understanding of standards. Below are key practices that are 

commonly integrated into technical drawing curricula. 

 

1. Fundamental Drawing Techniques 

 Basic 2D and 3D Drawings: Students learn to create basic two-dimensional images, including geometric 

shapes and technical symbols, as well as three-dimensional isometric drawings. This foundational skill is 

crucial for visualizing complex parts and assemblies  

 Orthogonal Projections: Instruction includes the principles of orthogonal projection, where multiple views 

(front, top, side) are used to represent a part accurately. This technique helps students understand how to 

convey three-dimensional objects in two dimensions  

 

2. Dimensioning and Tolerancing  
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 Understanding Tolerances: Students are taught the concept of tolerancing, which is essential for ensuring 

parts fit together correctly during assembly. This includes learning about geometric tolerances and their 

implications in manufacturing processes  

 Dimension Placement: Practice involves placing dimensions on drawings according to standard 

conventions, ensuring clarity and avoiding confusion. Students learn to prioritize dimensions that are critical 

for the part’s functionality 

 

3. Use of Software Tools  

 CAD Software Proficiency: Many courses incorporate software tools like AutoCAD or Fusion 360 to create 

technical drawings. Students practice using these tools to draft both 2D and 3D models, enhancing their 

ability to produce professional-quality drawings efficiently 

 Template Utilization: Students learn to create and use templates that include title blocks and standardized 

formats, which streamline the drawing process and ensure consistency across documents   

 

4. Interpreting Engineering Drawings 

 Reading Drawings: A significant component of the curriculum involves teaching students how to read and 

interpret engineering drawings effectively. This skill is vital for quality control, process planning, and 

understanding product specifications in industrial contexts   
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 Symbols and Notations: Familiarization with standard symbols used in technical drawings—such as those 

for welds, threads, and surface finishes—is emphasized to ensure students can interpret various types of 

engineering documentation accurately  

 

 

5. Practical Applications 

 Assembly Drawings: Students practice creating assembly drawings that show how multiple parts fit 

together. This includes specifying fasteners, joints, and connections clearly  

 Project-Based Learning: Many courses incorporate project-based learning where students must design a 

component or assembly from scratch, applying all the ski lls they have learned throughout the course. This 

hands-on approach reinforces theoretical knowledge through practical application  

 

6. Best Practices in Technical Drawing  

 Clarity and Organization: Emphasis is placed on maintaining clarity in drawings by limiting the use of 

hidden lines and ensuring that all views align correctly according to projection standards (e.g., first-angle or 

third-angle projection)  

 Quality Control Measures: Students learn about quality control processes related to technical drawings, 

including how to prepare drawings for review and revision processes effectively 
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2a.9. Assembly drawing 

 Layout drawing 

A layout drawing is a crucial component of technical drawing, serving as a comprehensive representation 

that organizes various elements of a design. It provides a structured approach to visualizing how 

components fit together and how they will be manufactured. Below is an overview of the key aspects of 

layout drawings, including their purpose, components, and best practices. 

Purpose of Layout Drawings 

 Visual Communication: Layout drawings serve to communicate the overall design intent clearly and 

effectively to all stakeholders, including engineers, manufacturers, and clients.  

 Guidance for Manufacturing: They provide essential information that guides the manufacturing process, 

ensuring that each component is produced according to specifications.  

 Space Management: Layout drawings help in planning the spatial arrangement of components within a 

given area, which is particularly important in architectural and industrial designs.  
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Components of Layout Drawings 

1. Title Block: Contains essential information such as the drawing title, project name, date, scale, and 

drafter's name. This section is standardized to ensure consistency across documents. 

2. Revision Table: A table that tracks changes made to the drawing over time, including dates and 

descriptions of revisions. This is crucial for maintaining the accuracy of project documentation.  

3. Views and Projections: 

 Orthographic Views: Typically include front, top, and side views to provide a comprehensive 

understanding of the object’s dimensions and features.  

 Sectional Views: Used to show internal features by cutting through the object at specific points.  

4. Dimensioning: Accurate dimensions are included to specify sizes and tolerances for each component. This 

ensures that parts will fit together correctly during assembly. 

5. Annotations: Text notes are provided to clarify specific features or instructions related to manufacturing 

processes or assembly. 

6. Material Lists: Often included in layout drawings to specify materials required for each component, which 

aids in procurement and planning. 

 

Best Practices for Creating Layout Drawings 

 Standardization: Adhere to established standards (such as ISO or ANSI) for symbols, line types, and 

layouts to ensure clarity and uniformity across drawings. 
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 Clarity and Simplicity: Avoid cluttering the drawing with excessive details; focus on presenting essential 

information clearly. Use appropriate line weights to differentiate between visible edges, hidden lines, and 

centerlines. 

 Consistent Scale: Use a consistent scale throughout the drawing to maintain proportionality and ensure 

that measurements can be interpreted accurately. 

 Logical Arrangement: Organize components logically within the layout to facilitate understanding. Group 

related parts together and maintain sufficient spacing between elements.  

 Review and Revision: Regularly review layout drawings with team members or stakeholders to gather 

feedback and make necessary revisions before finalizing the document. 
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 Assemblies, erection and installation changeability, tolerances, fits and surfaces, tolerancing of form and 

position. 

In engineering and manufacturing, understanding the concepts of assemblies, tolerances, fits, and surface 

finishes is crucial for ensuring that parts function correctly together.   

 

1. Assemblies and Erection 

Assemblies refer to the combination of multiple components into a single unit. The design of assemblies 

must consider how parts will fit together during the manufacturing process and how they will be erected or 

installed in their final application. 

 Erection: This term is often used in construction and manufacturing contexts to describe the process of 

assembling components on-site. It involves ensuring that all parts are correctly positioned and secured 

according to the specifications outlined in the technical drawings.  

 Changeability: This concept refers to the ease with which components can be replaced or adjusted within 

an assembly. Designing for changeability is important for maintenance and repair processes, allowing for 

efficient updates or replacements without complete disassembly.  

 

2. Tolerances 

Tolerances define the allowable variation in dimensions for manufactured parts. They are critical for 

ensuring that parts fit together as intended without excessive play or interference.  

 Types of Tolerances: 
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 Linear Tolerances: These specify the allowable variation in linear dimensions. 

 Geometric Tolerances: These define allowable variations in the shape and position of features 

(e.g., flatness, roundness). 

 Standards: Common standards such as ISO 2768 provide general tolerances when specific tolerances are 

not indicated. For precise applications, ISO 286 defines tolerances for cylindrical surfaces and fits between 

mating parts. 

 

3. Fits 

Fits describe the relationship between mating parts based on their tolerances. They are classified into 

three main categories: 

 Clearance Fit: Allows space between mating parts, ensuring easy assembly and mo vement (e.g., a shaft 

fitting into a hole). 

 Interference Fit: Requires force to assemble parts as there is no clearance; typically used for components 

that must remain tightly coupled (e.g., a press-fit bearing). 

 Transition Fit: May result in either clearance or interference depending on actual dimensions; useful for 

applications requiring precise alignment. 

The choice of fit affects assembly processes, functionality, and performance of the final product. For 

example, clearance fits are ideal for rotating parts, while interference fits are suitable for components that 

require high strength against separation forces  
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4. Surfaces 

Surface finish is an important aspect of part design that affects both aesthetics and functionality. The 

surface characteristics can influence wear resistance, friction, and adhesion properties.  

 Surface Roughness: Measured by parameters such as Ra (average roughness), it indicates how smooth 

or rough a surface is. 

 Finishing Processes: Various techniques (e.g., grinding, polishing) can be employed to achieve desired 

surface finishes based on functional requirements. 

 

5. Tolerancing of Form and Position 

Tolerancing of form and position ensures that features are not only dimensionally accurate but also 

correctly oriented relative to one another. 

 Form Tolerances: Control the shape of features (e.g., straightness, flatness).  

 Position Tolerances: Specify how far a feature can deviate from its true position; essential for ensuring 

proper assembly of components. 

Using geometric dimensioning and tolerancing (GD&T) principles helps convey complex tolerancing 

requirements clearly and effectively 

 Surface finish, finish marks and specification. 

 

Definition of Surface Finish 

Surface finish encompasses the physical characteristics of a surface, including : 
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 Roughness: The small deviations from a perfectly flat or smooth surface.  

 Waviness: Larger irregularities that can occur on the surface. 

 Lay: The direction of the predominant surface pattern. 

These characteristics are essential for determining how a component interacts with other surfaces, 

affecting friction, wear resistance, and overall performance   

 

Types of Surface Finish 

Common types of surface finishes include: 

 Smooth Finish: Achieved through fine machining or polishing processes; ideal for low-friction applications. 

 Rough Finish: Typically produced by coarse machining or casting; used where high friction or holding force 

is required. 

 Matte Finish: Diffuses light and provides a non-reflective surface; often achieved through sandblasting or 

chemical etching. 

 Glossy Finish : Reflects light and provides an aesthetically pleasing appearance; commonly obtained 

through polishing or specific coatings  

 

Importance of Surface Finish 

1. Functional Performance: The surface finish directly impacts friction levels, wear resistance, and the 

overall lifespan of components. For example, smoother surfaces generally reduce friction and wear, while 

rougher surfaces may enhance grip or adhesion. 
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2. Aesthetic Appeal: A well-defined surface finish can significantly enhance the visual appeal of a product, 

making it more attractive to consumers. 

3. Manufacturing Efficiency: Properly specified surface finishes can streamline manufacturing processes by 

reducing the need for additional finishing steps or adjustments  

 

Surface Finish Specifications 

Surface finish specifications are critical for ensuring that manufactured components meet design 

requirements. These specifications typically include: 

 Roughness Value (Ra): This parameter quantifies the average roughness of a surface, usually measured 

in micrometers (µm) or microinches. Lower Ra values indicate smoother surfaces.  

 Finish Symbols: Symbols are used on technical drawings to convey specific surface finish requirements. 

These symbols may indicate the desired roughness value, direction of lay, and any additional finishing 

processes required  

 

Finish Marks 

Finish marks are annotations on technical drawings that specify the required surface finish for different 

components. They provide essential information to manufacturers regarding how each part should be 

treated during production. Key elements include: 
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 Surface Texture Symbols: According to standards like ASME Y14.36M, these symbols communicate the 

necessary texture characteristics clearly. 

 Additional Notes: Drawings may include notes about required finishing processes (e.g., polishing, 

anodizing) to achieve specified finishes. 
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 Checking drawings 
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This process involves verifying dimensions, tolerances, annotations, and overall completeness of the 

drawings. Below are key practices and techniques for effectively checking drawings. 

 

1. Reviewing Dimensions and Tolerances 

 Completeness: Ensure that all critical dimensions are included on the drawing. This includes not only 

linear dimensions but also angular dimensions and any necessary geometric tolerances. 

 Accuracy: Cross-check dimensions against design specifications to confirm they meet the required 

tolerances. Use tools such as CAD software to verify that dimensions are correctly represented.  

 Tolerancing Techniques: Apply proper dimensioning and tolerancing techniques, such as GD&T 

(Geometric Dimensioning and Tolerancing), to specify acceptable limits of variation for features. This helps 

in defining how parts will fit together in assemblies  

 

2. Verifying Drawing Completeness 

 Views and Geometry: Check that all necessary views (front, top, side, section) are included to provide a 

comprehensive understanding of the part’s geometry. Ensure that these views are correctly aligned and 

proportionate. 

 Annotations: Review notes and annotations for clarity. Ensure that any special instructions regarding 

manufacturing processes or inspection criteria are clearly stated  

 Revision Control: Confirm that the drawing is up-to-date with the latest revisions. Use revision blocks to 

track changes made over time, ensuring that all stakeholders are working from the most current version  
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3. Functional Interfaces and Assembly Considerations 

 Assembly Fit: Evaluate how the part will fit within an assembly. Check for functional interfaces and ensure 

that tolerances account for assembly requirements. This includes confirming that parts will not interfere with 

each other during assembly  

 Changeability: Consider how easily components can be replaced or adjusted within an assembly. This is 

important for maintenance and repair processes, ensuring that parts can be swapped without extensive 

rework  

 

4. Inspection Planning  

 Inspection Bubbles: Utilize inspection bubbles on the drawing to indicate which dimensions or features 

require measurement during quality control inspections. Focus on critical dimensions that impact 

functionality or safety while avoiding over-inspection  

 Measurement Methods: Specify the measurement methods to be used (e.g., CMM, calipers) alongside 

each inspection bubble to ensure clarity on how inspections should be conducted  

 

 

 

5. Utilizing Technology 
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 CAD Software Tools: Leverage CAD software capabilities to check for errors or inconsistencies in 

drawings automatically. Many CAD programs offer tools for dimension verification, clash detection, and 

annotation checks  

 Simulation Tools: Use simulation software to validate designs against real-world conditions before 

production. This can help identify potential issues early in the design phase.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2a.10. Auxiliary projections 
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 Notation and relationship of auxiliary planes.  

In technical drawing and engineering graphics, auxiliary planes play a vital role in accurately representing 

features of objects that are not aligned with the primary projection planes (front, top, and side). 

Understanding the notation associated with auxiliary planes and their relationship to the overall drawing is 

crucial for conveying complex geometries effectively. 

 

Definition of Auxiliary Planes 

An auxiliary plane is an imaginary plane that is used to project features of an object that are inclined or 

otherwise not parallel to the standard principal planes of projection. This technique allows for the accurate 

depiction of true shapes and sizes of features that would otherwise appear distorted in standard views.  

Notation for Auxiliary Planes 

1. Auxiliary Plane Symbol: 

 The auxiliary plane is often indicated on drawings using a dashed or phantom line. This helps 

differentiate it from the primary projection planes. 

 The line may be labeled with a letter (e.g., "A" for Auxiliary Plane A) to specify which auxiliary view 

corresponds to it. 

2. Projection Lines: 

 Projection lines are used to connect points on the object to their corresponding points on the 

auxiliary plane. These lines are typically drawn as thin, solid lines.  
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 In some cases, fold lines may also be indicated, showing how the auxi liary view relates to the 

original views. 

3. View Labels: 

 Auxiliary views are labeled clearly (e.g., "Auxiliary View A") to distinguish them from other views on 

the drawing. This labeling is crucial for clarity, especially when multiple auxiliary views are present. 

 

Relationship of Auxiliary Planes to Other Views 

1. True Shape Representation: 

 Auxiliary views provide a means to depict the true shape and size of features that are not parallel to 

the principal planes. This is essential for parts that have inclined surfaces or complex geometries. 

 By projecting these features onto an auxiliary plane, designers can create a more accurate 

representation that facilitates manufacturing processes. 

2. Projection Process: 

 To create an auxiliary view, the feature in question is projected perpendicularly onto the auxiliary 

plane. This projection allows for a direct representation of the feature’s dimensions without distortion.  

 The resulting auxiliary view can then be unfolded or rotated into alignment with one of the primary 

views for easier interpretation. 

3. Integration with Section Views: 

 Auxiliary views can complement section views by providing additional context about internal features 

or complex shapes that may not be visible in standard projections.  
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 Both types of views work together to give a comprehensive understanding of an object’s geometry.  

 

Practical Applications 

 Manufacturing and Assembly : Auxiliary views are particularly useful in manufacturing contexts where 

precise dimensions and shapes are critical for fitting components together accurately. 

 Inspection and Quality Control: Inspectors use auxi liary views to verify that manufactured parts meet 

specified tolerances and geometric requirements, ensuring quality standards are upheld.  

 

 Layout of drawing with one auxiliary view. 
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Purpose of an Auxiliary View 

An auxiliary view provides a true representation of features that are not aligned with the principal projection 

planes (front, top, and side). It allows designers and engineers to visualize the actual shape and size of 

inclined surfaces, which is crucial for accurate manufacturing and assembly.  

Steps to Create a Layout with One Auxiliary View 

1. Start with Orthographic Views: 

 Begin by creating the standard orthographic views of the object (front, top, side). These views will 

serve as the basis for developing the auxiliary view. 

 Ensure that all dimensions are clearly indicated in these views. 

2. Identify the Inclined Surface: 

 Determine which surface of the object is inclined or oblique. This surface will be the focus of the 

auxiliary view. 

 Note how this surface appears distorted in the standard views.  

3. Projecting the Auxiliary View: 

 Draw projection lines from the chosen orthographic view (typically from one of the primary views 

where the inclined surface is visible) perpendicular to the inclined surface. 

 These lines will help establish the location of points on the auxiliary view.  

4. Establish a Reference Line: 

 Create a reference line at a convenient distance from the primary view where you will project your 

auxiliary view. This line serves as a baseline for constructing the auxiliary view.  
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5. Constructing the Auxiliary View: 

 Using the projection lines, plot points corresponding to features on the inclined surface.  

 Connect these points to outline the true shape of the inclined surface as it would appear in an 

auxiliary view. 

6. Labeling and Notation: 

 Clearly label the auxiliary view (e.g., "Auxiliary View A") to distinguish it from other views.  

 Include any necessary dimensions and annotations to clarify specific features or requirements 

related to this view. 

7. Finalizing the Drawing: 

 Review all views for clarity and completeness. Ensure that dimensions do not overlap and that all 

necessary information is easily interpretable. 

 Add a title block that includes information such as drawing title, scale, date, and drafter’s name. 

 

Importance of Auxiliary Views 

 Clarity: Auxi liary views provide a clearer understanding of complex geometries by depicting features in their 

true shape and size. 

 Accuracy: They enable precise measurements and representations, which are critical during 

manufacturing. 

 Communication: Including an auxiliary view in technical drawings enhances communication among 

engineers, designers, and manufacturers, reducing potential errors during production .  
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2a.11. Axonometric projection 

 Isometric projections, dimetric and trimetric projections  

In technical drawing, isometric projections, dimetric projections, and trimetric projections are methods used 

to represent three-dimensional objects in two dimensions. Each method has its unique characteristics and 

applications, making them suitable for different types of designs and visualizations.  

 

1. Isometric Projections 

Definition: 

Isometric projection is a type of axonometric projection where the three dimensions of an object are 

represented in a single view. In this projection, the angles between the projection of the axes are all equal 

(120 degrees), allowing for a clear representation of the object's dimensions.Characteristics : 

 Equal Foreshortening: In isometric projections, all three axes (X, Y, Z) are equally foreshortened by 

approximately 81% of their actual lengths. This means that if an edge measures 100 mm in reality, it wi ll be 

represented as about 81 mm in the isometric view. 

 Isometric Axes: The axes are typically drawn at 30 degrees to the horizontal line for the X and Y axes, 

while the Z-axis is vertical. 

 Single View: Unlike orthographic projections that require multiple views, isometric projections convey all 

three dimensions in one view. 

Applications: 

Isometric projections are commonly used in engineering drawings to provide a clear visual representation 
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of complex objects without distortion. They are particularly useful for i llustrating mechanical parts and 

assemblies. 

 

2. Dimetric Projections 

Definition: 

Dimetric projection is another type of axonometric projection where two of the three axes are equally 

foreshortened while the third axis is not. This results in a more realistic representation than isometric 

projections but requires more complex calculations.Characteristics: 

 Two Equal Foreshortenings: In dimetric projections, two axes share the same scale while the third axis 

has a different scale. This creates a more natural appearance but can complicate measurements. 

 Angles Between Axes: The angles between the axes can vary but are typically not equal; common angles 

are 30 degrees and 45 degrees. 

 Depth Perception: Dimetric projections provide better depth perception compared to isometric projections 

due to varying scales. 

Applications: 

Dimetric projections are often used in technical illustrations where a more realistic representation is 

needed, such as architectural drawings or detailed mechanical parts.  

3. Trimetric Projections 

Definition: 

Trimetric projection is a more complex form of axonometric projection where all three axes have different 
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foreshortenings and angles. This results in a highly detailed and realistic representation of an 

object.Characteristics: 

 Different Foreshortenings: Each axis can have its own scale factor, leading to varied representations of 

dimensions. 

 Angles Between Axes: The angles between the axes are also different, which adds to the complexity of 

creating trimetric views. 

 Complex Calculations Required: Due to varying scales and angles, creating trimetric projections often 

involves intricate calculations to ensure accuracy. 
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 Theory of axonometric projections. 

Axonometric projection is a drawing technique used to represent three-dimensional objects on a two-

dimensional plane. This method maintains the true scale and proportions of an object along i ts pr incipal 

axes, allowing for accurate measurements and clear visualization of geometric relationships. Unlike 

perspective projections, which converge at vanishing points, axonometric projections retain parallel lines, 

providing a more straightforward representation of spatial relationships. 

Key Characteristics of Axonometric Projections 

1. Parallel Projection: Axonometric projection is classified as a type of parallel projection where the projection 

lines are parallel to each other and perpendicular to the projection plane. This characteristic ensures that 

the object’s dimensions remain consistent regardless of its position in the drawing.  

2. Non-Convergence: In axonometric projections, lines do not converge at a vanishing point, which allows for 

a clearer representation of the object without distortion due to perspective effects. This feature makes 

axonometric drawings particularly useful in technical and engineering applications where precision is 

essential. 

3. Measurement Integrity: The ability to measure dimensions directly from the drawing without needing to 

account for perspective distortion is one of the primary advantages of axonometric projections. This trait is 

crucial for engineers and architects who require accurate representations for manufacturing and 

construction. 
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2a.12. Oblique projection 

Theory of Oblique Projection 

Oblique projection is a method of producing a pictorial view of an object, where the projectors from the object 

to the projection plane are parallel but oriented at an angle other than 90 degrees to  the plane. This technique 

allows for a straightforward representation of three-dimensional objects in two dimensions while maintaining 

the true shape of faces that are parallel to the projection plane. 

Key Characteristics of Oblique Projection 

1. Parallel Projectors: In oblique projection, the lines (projectors) that extend from the object to the projection 

plane are parallel to each other. This characteristic distinguishes oblique projection from perspective 

projection, where lines converge at a vanishing point. 

2. Principal Face Orientation: A principal face of the object is typically oriented parallel to the projection 

plane, allowing it to be drawn in true scale and shape. This orientation simplifies the drawing process and 

enhances clarity. 

3. Receding Axis: The depth of the object is represented by receding lines that extend back from the principal 

face at an angle. The angle of these receding lines can vary, affecting how depth is perceived in the 

drawing. 

 

 

Types of Oblique Projection 

There are two primary types of oblique projections: 
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1. Cavalier Projection: 

 In cavalier projection, the receding axes are drawn at full scale (100% of their actual length). This 

means that dimensions along these axes are represented as they would be in reality.  

 This type can sometimes lead to distortion, as receding lines may appear longer than they actually 

are due to their orientation. 

2. Cabinet Projection: 

 Cabinet projection involves foreshortening the receding axes by half (50% of their actual length). 

This reduction helps mitigate distortion and provides a more realistic representation. 

 Cabinet projection is commonly used in furniture design and other applications where depth 

perception is critical. 

 

Construction Techniques 

To create an oblique projection, follow these general steps: 

1. Identify the Object: Start with a clear understanding of the object's dimensions and features based on 

orthographic projections. 

2. Draw the Principal Face: Position and draw the principal face of the object parallel to the projection plane, 

ensuring it is accurately scaled. 

3. Determine Receding Lines: Decide on an angle for the receding lines (commonly 30 degrees or 45 

degrees) and draw these lines extending from the edges of the principal face. If using cavalier projection, 

maintain full scale; if cabinet projection, apply appropriate foreshortening. 
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4. Complete the Drawing: Connect points along the receding lines to complete the shape of the object. Add 

any necessary details such as curves or additional features.  

Advantages and Disadvantages 

Advantages: 

 Simplicity: Oblique projections are relatively easy to construct compared to other types of projections like 

isometric or trimetric. 

 Clarity for Simple Objects: They provide clear representations for simple objects, especially those with 

complex features that can be drawn directly. 

 True Shape Representation: Faces that are parallel to the projection plane retain their true shape and 

size. 

Disadvantages: 

 Distortion: The appearance of depth can sometimes be misleading due to foreshortening in cavalier 

projections. 

 Limited Detail Representation: More complex objects may not be effectively represented without 

significant distortion or confusion in depth perception. 

Applications 

Oblique projections are widely used in various fields, including:  

 Engineering Drawings: For creating visual representations of mechanical components. 

 Architectural Design: To illustrate building layouts and designs. 
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 Product Design: In industries such as furniture design where visual clarity is essential for showcasing 

product features. 
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2a.13. Circuit layout 

 Convention for electrical and radio components. 

 

Creating effective circuit diagrams for electrical and radio components requires adherence to specific 

conventions and standards. These conventions ensure clarity, consistency, and ease of understanding 

among engineers, technicians, and other stakeholders involved in the design, analysis, and maintenance 

of electrical systems. Below are key aspects of circuit layout conventions.  

1. Use of Standard Symbols  
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 Symbol Representation: Each component in a circuit is represented by a standardized symbol. Common 

symbols include: 

 Resistors: Represented by a zigzag line or a rectangle. 

 Capacitors: Shown as two parallel lines (for non-polarized) or one curved line (for polarized). 

 Inductors: Depicted as a series of loops or curves. 

 Diodes: Illustrated with a triangle pointing to a line, indicating the direction of current flow.  

 Power Sources: Batteries are shown as long and short parallel lines. 

 Reference Standards: The IEEE Standard for Graphic Symbols for Electrical and Electronics Diagrams is 

often referenced to ensure consistency in symbol usage  

 

2. Arrangement and Flow 

 Left to Right Orientation: Circuit diagrams are typically organized from left to right and top to bottom, 

following the flow of electrical signals or power. For example, in a radio receiver circuit, the antenna input 

may be placed on the left with the output (e.g., speaker) on the right  

 Input and Output Placement: Inputs should be positioned on the left side of the diagram, while outputs are 

placed on the right. This arrangement helps in understanding the signal flow easily.  

 

3. Wiring Conventions 

 Straight Lines for Wires: Cables and wires are drawn as straight lines connecting various components. 

Avoid crossing wires whenever possible to minimize confusion  
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 Crossing Wires: When wires must cross, use a small semi-circle or "jump" symbol to indicate that one wire 

is passing over another without making a connection. If two wires connect at a crossover point, a dot is 

used to indicate this connection  

 

4. Dimensioning and Annotations  

 Labels and Values: Each component should be labeled clearly with its value (e.g., resistance in ohms for 

resistors) and any relevant specifications (e.g., voltage ratings). This information aids in understanding the 

circuit's functionality 

 Legibility: Use consistent font sizes and styles for annotations to enhance readability. Ensure that all text is 

legible against the background. 

 

5. Grouping Components 

 Brackets and Boxes: Related components can be grouped using brackets or boxes to visually separate 

them from other parts of the circuit. This helps in organizing complex circuits into manageable sections  

 Functional Blocks: For larger circuits, consider breaking them down into functional blocks or subsystems 

that can be represented separately but interconnected within the overall diagram. 
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6. Color Coding 

 Wire Color Codes: Different colors can be used for wires to indicate their function (e.g., red for power, 

black for ground). This practice enhances clarity but should follow standard color codes recognized in 

electrical engineering  

 Dashed Lines for Optional Connections: Use dashed or dotted lines to represent optional connections or 

components that may not always be present in the circuit.  

 

 Standard symbols for theoretical circuits and wiring diagrams 

In electrical engineering and electronics, standardized symbols are essential for creating clear and 

effective circuit diagrams. These symbols represent various components and functions within a circuit, 

allowing for easy interpretation and communication among engineers, technicians, and other stakeholders. 

Below is an overview of common symbols used in theoretical circuits and wiring diagrams, along with their 

meanings. 

 

1. Power Sources 

 Cell: Represented by two parallel lines, one longer (positive terminal) and one shorter (negative terminal).  

 Battery: Shown as multiple cell symbols connected in series, indicating a combination of cells providing 

greater voltage. 
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2. Resistors 

 Fixed Resistor: Depicted as a zigzag line or a rectangle. 

 Variable Resistor (Potentiometer): Similar to a fixed resistor but with an arrow passing through it to 

indicate adjustability. 

 Fuse: Represented by a rectangle with a line through it, indicating a protective device that melts under 

excessive current. 

 

3. Capacitors 

 General Capacitor: Shown as two parallel lines (plates), sometimes with one plate curved.  

 Polarized Capacitor: Similar to the general capacitor but typically marked to indicate polarity (positive and 

negative). 

 

4. Inductors 

 Inductor: Illustrated as a series of loops or curves, representing the coil of wire that stores energy in a 

magnetic field. 

 

5. Diodes 

 Diode: Represented by a triangle pointing towards a line, indicating the direction of current flow (anode to 

cathode). 
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 Light Emitting Diode (LED): Similar to a diode but with two arrows radiating outward from the triangle to 

indicate light emission. 

 Zener Diode: Shown as a standard diode symbol with an additional line across the triangle, indicating its 

voltage regulation capability. 

 

6. Switches 

 Open Switch: Depicted as a break in the line, indicating that the circuit is open and current cannot flow.  

 Closed Switch: Shown as a complete line without breaks, indicating that the circuit is closed and current 

can flow. 

 

7. Measurement Instruments  

 Ammeter: Represented by the letter "A" inside a circle, used to measure current flowing through a circuit.  

 Voltmeter: Shown as the letter "V" inside a circle, used to measure voltage across two points in the circuit.  

 

8. Connections and Intersections  

 Wires: Drawn as straight lines connecting components; wires should not cross unless they are connected 

at that point (indicated by a dot). 

 Crossing Wires: If wires cross without connecting, a small semicircle or "jump" symbol indicates that one 

wire is above the other. 
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9. Logic Gates (for Digital Circuits) 

 Common symbols for basic logic gates include: 

 AND Gate: D-shaped symbol with two inputs on one side and one output on the opposite side.  

 OR Gate: Curved shape with two inputs leading into it and one output.  

 NOT Gate (Inverter): Triangle pointing to a small circle representing inversion.  
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2a.14. Exercises in blueprint reading 

 Interpretation of blueprint data. 
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Interpreting blueprint data is a crucial skill in various fields, particularly in engineering, architecture, and 

construction. Blueprints contain detailed information about the design and specifications of a project, and 

understanding this data is essential for successful implementation. Below are key aspects of interpreting 

blueprint data effectively. 

 

 

 

 

1. Understanding Blueprint Components 
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 Symbols and Notations: Blueprints use standardized symbols to represent different components, such as 

electrical fixtures, plumbing, and structural elements. Familiarity with these symbols is essential for accurate 

interpretation. 

 Dimensions and Scales: Blueprints include dimensions that indicate the size and layout of components. 

Understanding the scale (e.g., 1:100) is critical for converting measurements accurately from the drawing to 

real-world applications. 

 Annotations: Notes and labels on blueprints provide important information regarding materials, finishes, 

installation methods, and other specifications. Carefully reading these annotations helps clarify the intent of 

the design. 

2. Analyzing Relationships Between Components 

 Spatial Relationships: Blueprints i llustrate how different components relate to each other spatially. This 

includes understanding how elements fit together in three-dimensional space, which is vital for construction 

and assembly. 

 Interconnected Systems: In architectural and engineering blueprints, various systems (electrical, 

plumbing, HVAC) are often interrelated. Recognizing these connections helps in planning installations and 

identifying potential conflicts. 

3. Using Technology for Analysis  

 Software Tools: Advanced tools like CAD (Computer-Aided Design) software can be used to analyze 

blueprint data more effectively. These tools allow users to manipulate 2D drawings into 3D models, making 

it easier to visualize and understand complex designs .  
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 Machine Learning Applications: Emerging technologies harness machine learning to analyze large 

volumes of blueprint data. This can help identify patterns, predict potential issues, and streamline project 

management processes by providing insights into construction timelines and costs . 

4. Data Management and Revision Control 

 Version Tracking: Blueprints often undergo revisions during the design process. Keeping track of these 

changes is crucial for ensuring that all stakeholders are working from the most current versio n of the plans. 

 Data Integrity: Ensuring that all data within the blueprint is accurate and up-to-date prevents costly 

mistakes during construction or manufacturing. 

5. Practical Steps for Interpretation  

 Reviewing the Legend: Always start by reviewing the legend or key on a blueprint to understand what 

each symbol represents. 

 Cross-Referencing with Specifications: Use accompanying documents (like specifications sheets) to 

gain deeper insights into materials and construction methods that may not be fully detailed on the blueprint 

itself. 

 Field Verification: When possible, verify dimensions and placements in the field against the blueprint to 

ensure accuracy before proceeding with construction or installation.  

 

 Check for consistency 

Ensuring consistency in technical drawings is crucial for effective communication, accuracy, and quality 

control in engineering and design processes. Inconsistent drawings can lead to misunderstandings, errors 
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in manufacturing, and increased costs. Below are key practices and steps to check for consistency in 

technical drawings. 

1. Standardization of Symbols and Notations  

 Use of Standard Symbols: Verify that all symbols used in the drawing adhere to recognized standards 

(e.g., ANSI, ISO). This includes electrical symbols, mechanical components, and architectural symbols. 

 Consistent Notation: Ensure that notations for dimensions, tolerances, and materials are used 

consistently throughout the drawing. For example, if millimeters are used for dimensions, they should be 

applied uniformly across all components. 

2. Dimensioning Consistency 

 Dimension Formats: Check that the same format is used for dimensioning throughout the drawing (e.g., 

decimal vs. fractional). This includes ensuring that the same precision level is applied consistently (e .g., two 

decimal places throughout). 

 Reference Points: Ensure that all dimensions reference the same points or features consistently. For 

example, if a dimension is taken from a specific edge or centerline, this reference should be maintained 

across all related dimensions. 

3. Alignment and Layout 

 View Alignment: Confirm that views (front, top, side) are aligned correctly and correspond accurately with 

one another. Misalignment can lead to confusion about the object's geometry.  
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 Spacing and Arrangement: Ensure that components are spaced consistently within views and that there is 

a logical arrangement of elements. This includes maintaining uniform spacing between dimensions and 

annotations. 

4. Cross-Referencing with Specifications 

 Specification Sheets: Cross-reference the drawing with accompanying specification sheets or documents 

to ensure that all details match. This includes checking material specifications, finishes, and assembly 

instructions. 

 Revision Control: Verify that the most current version of the drawing is being used by checking revision 

blocks or notes. Consistency in revisions ensures that all stakeholders are working from the same set of 

instructions. 

5. Consistency in Annotations  

 Font and Size: Ensure that font styles and sizes used for annotations are consistent throughout the 

drawing. This enhances readability and professionalism. 

 Terminology: Check that terminology used in notes and annotations is consistent. For example, if 

“diameter” is used in one part of the drawing, it should not be refer red to as “width” elsewhere unless 

specifically applicable. 
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