
Experiment 4: Woodworking    Joinery and machines 
 

4.1 Introduction 
Woodworking, the craft of shaping and joining wood to create functional and artistic objects, has a rich 

and storied history that spans thousands of years. From the earliest civilizations to the modern era, 

woodworking has been integral to human society, providing tools, shelter, and artistic expression. 

The origins of woodworking can be traced back to ancient civilizations such as the Egyptians, who used 

advanced woodworking techniques to construct furniture, tools, and elaborate burial chambers. The art 

of woodworking flourished in ancient Greece and Rome, where skilled artisans created intricate 

furniture, sculptures, and architectural elements that showcased the beauty and versatility of wood. 

During the Middle Ages, woodworking became a highly specialized craft, with guilds and apprenticeships 

ensuring the transmission of knowledge and skills from one generation to the next. The Renaissance saw 

a resurgence of interest in woodworking, with artists and craftsmen exploring new techniques and 

designs inspired by classical art and architecture. 

The Industrial Revolution brought about significant changes to the woodworking industry, as 

mechanization and mass production techniques revolutionized the way furniture and other wooden 

goods were manufactured. Despite these advancements, traditional woodworking techniques and 

craftsmanship continued to thrive, with artisans and craftsmen around the world preserving and 

promoting the art of handcrafted woodworking. 

In the modern era, woodworking has evolved into a blend of traditional craftsmanship and cutting-edge 

technology, with artisans and craftsmen using a combination of hand tools and power tools to create 

stunning works of art and functional objects. Woodworking continues to be a vibrant and diverse craft, 

with practitioners around the world pushing the boundaries of creativity and innovation in this timeless 

art form.  

 

4.2 Woodworking machines and tools 
Woodworking is a diverse craft that offers various avenues for individuals to express their creativity and 

skill. For many, woodworking serves as a means to create functional and enduring pieces while providing 

a therapeutic outlet for stress relief. Whether pursued as a hobby or a profession, woodworking 

enthusiasts understand the intrinsic value of working with wood. 

Professional woodworkers, in particular, can find lucrative opportunities by showcasing their mastery in 

crafting coveted furniture and structures. However, regardless of skill level, having the essential tools is 

imperative for any woodworking endeavor. 

This comprehensive guide explores the essential tools required for woodworking, including hand saws, 

power saws, planes, sanders, files, hammers, mallets, drills, screw guns, tape measures, squares, 

sawhorses, and workbenches. Understanding and acquiring these tools are crucial steps towards 

mastering the craft of woodworking. 



Woodworking tools can be classified into five primary categories based on their functions: cutting, 

finishing, assembly, measurement, and holding. These categories encompass the essential tools required 

to transform raw wood into finished projects, ranging from simple to complex items. To assist beginners 

in prioritizing the tools for their basic toolbox, a beginner's guide to must-have woodworking tools is 

provided. 

 

4.2.1 SAWS USED FOR WOODWORKING 
 

4.2.1.1 CIRCULAR SAW 
 

Circular saws are exclusively electric tools, varying in power ratings. While most circular saws are corded 

and operate on household current, significant advancements have been made in cordless models. 

There is a misconception that circular saws are more suited for rough carpentry than fine woodworking. 

However, when used skillfully, circular saws can produce straight, clean cuts, with the blade being a 

critical factor in achieving precision. 

Circular saw blades are categorized into three types based on their cutting capabilities: 

Ripping Blades: Designed for cutting wood lengthwise along or with the grain. 

Crosscut Blades: Intended for sawing across the grain of the wood. 

Combination Blades: Versatile blades capable of both ripping and crosscutting. 

 

 



Figure 1: Circular saws 

4.2.2 Jigsaw  

Jigsaws are versatile power tools used in woodworking, metalworking, and construction to make 
intricate curved cuts and patterns. Unlike a circular saw or a bandsaw, which cut in a straight line, a 
jigsaw's blade moves in a rapid up-and-down motion, allowing for more flexibility in cutting 
shapes and curves. 

Jigsaws use different types of blades depending on the material being cut and the desired cut. 
Blades with more teeth provide a smoother cut, while blades with fewer teeth are more aggressive 
but may leave a rougher edge. It's important to use the correct blade for the material and cut type 
to achieve the best results. 

In addition to straight cuts, jigsaws can make bevel cuts, curved cuts, and plunge cuts, making 
them incredibly versatile for a wide range of cutting tasks. They are commonly used in 
woodworking for cutting out intricate shapes, trimming edges, and making rough cuts before 
finishing with a smoother tool. 

 

Figure 2: Jigsaw 

 



4.2.3 Compound miter saw 
The compound miter saw, often simply called a miter saw, is a specialized power tool used for making 

accurate angled cuts in wood and other materials. It is widely used in woodworking, carpentry, and 

home improvement projects for tasks such as cutting molding, trim, and framing components. 

The key feature of a compound miter saw is its ability to make both miter cuts (angled cuts across the 

width of the material) and bevel cuts (angled cuts along the thickness of the material) simultaneously. 

This capability is achieved through the saw's adjustable blade and pivoting arm, which can be set to the 

desired angles for both miter and bevel cuts. 

 

Figure 3: Compound miter saw 

 

4.2.4 Table saw 
​
The table saw is a fundamental and versatile woodworking tool used for making straight cuts in 
wood and other materials. It consists of a circular blade mounted on an arbor, which protrudes 
through the surface of a flat table. The blade can be adjusted in height and angle to make different 
types of cuts, including rip cuts (cuts made parallel to the grain of the wood) and crosscuts (cuts 
made perpendicular to the grain). Table saws are available in various sizes and configurations, with 
portable models for job sites and larger, more powerful stationary models for workshops. Safety 
features such as blade guards, riving knives, and anti-kickback pawls are essential components of 
modern table saws, helping to prevent accidents and ensure safe operation. The table saw is a 



staple tool in woodworking shops and is prized for its accuracy, efficiency, and ability to handle a 

wide range of cutting tasks.  

 

Figure 4: Table saw 

 

4.2.5 Band saw 
 

The band saw is a versatile and indispensable tool in woodworking, metalworking, and other 
industries where cutting various materials is required. It consists of a continuous band of toothed 
metal that is stretched between two or more wheels and rotates to perform the cutting action. The 
band saw's design allows for intricate and curved cuts, making it ideal for shaping wood, metal, 
and plastic. It can also be used to resaw lumber into thinner pieces and to cut irregular shapes. 
Band saws come in various sizes, from small benchtop models for hobbyists to large industrial 
machines for professional use. With the ability to make precise cuts and the versatility to handle a 
wide range of materials, the band saw is a valuable tool in any workshop. 

 



 

Figure: Band saw 

 

4.2.6 Hand saws 
Handsaws are versatile tools used for cutting wood and other materials by hand. They consist of a 
blade with teeth along one edge and a handle for gripping and applying force. Handsaws come in 
various types, each designed for specific cutting tasks. Crosscut saws have teeth that are angled to 
cut across the grain of the wood, while rip saws have teeth that are aligned straight to cut along 
the grain. Other types of handsaws include panel saws, which are used for cutting large panels, 
and backsaws, which have a reinforced spine for more precise cuts. Handsaws are essential tools 
in woodworking, offering a simple and effective way to make accurate cuts without the need for 
power tools. 

 

Ripping Handsaws: Cut with the wood grain 

Crosscut Handsaws: Cut across the wood grain 

Combination Handsaws: Can do both rips and crosscuts 

Backsaws: Have rectangular blades with braced backs for miter cuts 

Carcase Handsaws: Larger and stronger backsaws 

Coping Handsaws: Like jigsaws and bandsaws for curved cuts 

Dovetail handsaws: For fine dovetail joint work 

Keyhole handsaws: Made to cut interior holes 



 

 

4.2.7 Planes 
Planes are essential woodworking tools designed for cutting rather than sanding wood. They utilize 
a fixed blade to shave off wood fibers, gradually shaping the material to a smoother finish. The size 
and depth of the blade determine how much material can be removed with each pass. Various 
types of planes serve specific purposes, such as the versatile jack plane, which can have either a 
curved or straight edge for smoothing or jointing, respectively. Other planes include block planes, 
ideal for precise and smooth joints, and jointers, which are longer and used 0for smoothing edges 
and joining pieces. Rabbet planes are used for cutting right-angle grooves along board edges, 
while scraper planes are designed to scrape fine fibers for a super-smooth finish. Spokeshaves, 

originally for wagon wheel spokes, are used f or curved surfaces 
and have become indispensable for all woodworkers. 



 

 

4.2.8 orbital sander 
​
An orbital sander is a must-have electric tool for wood finishing, offering efficient and speedy 
sanding without the strain of manual sanding. Unlike inline tools such as belt sanders, orbital 
sanders use sandpaper pads that rotate in a circular or orbital pattern. Regular orbital sanders spin 
a circular abrasive sandpaper disk, which can leave swirl marks that are difficult to eliminate. In 
contrast, random orbital sanders oscillate in a random pattern, ensuring a silky smooth and 
mark-free wood surface.  



 

 

4.2.7 Hand files 
Hand files are indispensable tools for shaping and smoothing wood, offering a cost-effective and 
durable solution when made from quality steel. While it's best to replace dull hand files rather than 
attempt to sharpen them, investing in high-quality files ensures longevity and efficiency. Rasps are 
coarse-toothed files ideal for removing large amounts of wood for shaping, followed by finer files 
for precision work. Half-round files feature a flat surface on one side and a curved face on the 
other, allowing them to work on both straight and curved surfaces. Mill files are flat on both faces, 
typically with coarse teeth on one side and fine teeth on the other, along with toothed edges for 
accessing tight spaces. Rotary cutters, designed as electric drill bits, offer rotary abrasive action for 
material removal and are available in various patterns and cutting grits. Additionally, hand files can 
be used to sharpen other woodworking blades and bits, with metal files featuring extremely fine 
teeth and high-grade steel composition, making them a worthwhile investment for woodworking 
tasks. 

 



 

Figure: Hand files 

 

4.2.8 Assembly and measuring tools 
Assembly tools are essential for completing woodworking projects, providing the means to join 
and fasten components securely. Precision joints and the right tools are crucial for successful 
woodwork assembly. Here are some basic assembly tools for beginners: 

 

HAMMER: There are various types of woodworking hammers, each serving specific purposes such 
as pounding and prying. Factors to consider when choosing a hammer include head design, claw 
design, handle composition, and overall weight. Types of woodworking hammers include finishing 
hammers, framing hammers, and tack hammers. 

 

MALLET: Unlike hammers, mallets have larger heads made of wood or leather that absorb shock 
rather than deliver it. They are ideal for tapping wood joints together without leaving striking 
marks. 

 



 

Mallet an hammer  

 

POWER DRILL: Electric drills are essential for drilling holes and can be equipped with attachments 
for various other functions. Corded drills are recommended for their torque and longevity, while 
cordless drills offer convenience and portability. 

 

SCREW GUN: Powered screw guns make driving screws faster and easier, especially for projects 
with multiple screws. They are designed to insert hexagonal bit shanks, reducing slippage. 

 

MEASUREMENT AND ANGLE TOOLS: Squares are essential for creating and verifying angles, with 
types including framing squares, try squares, combination squares, speed squares, miter squares, 
and bevel squares. Tape measures are indispensable for measuring lengths and come in retractable 
steel tapes, flexible reel tapes, folding rules, yardsticks, and straight edges. 

 



4.3 Woodworking Joints 

Basic butt 
joint 
Usually fixed with 
screws 

 

 

mitered butt 
joint 
It requires accurate 
45° cutting, however, 
if the perfect 90° 
corner is to result. To 
reinforce the plain 
joint, biscuits or 
splines are often 
used (the spline 
being trimmed after 
the glue has cured).  

 



the rabbet 
Rebates can be 
simple or complex, 
but are effective 
joints and much 
stronger and easier 
to assemble than 
butt joints. 

 

The half-lap 
joint 
The main uses for 
this joint are to allow 
two pieces of stock to 
meet - usually at a 
right angle - so that 
the joint is contained 
within the overall 
thickness of the 
material. Used for 
face frames, other 
simple frames and 
frequently in garden 
projects. Glue alone 
can be used as a 
fixing method, or 
combined with 
screws or nails 

 

 



The 
cross-halving 
joint 
 
The cross-halving 
joint is another form 
of halflap, but used 
where one piece of 
stock crosses 
another, in order to 
retain the same 
dimension. These 
joints are often used 
in braces, especially 
where stretchers 
cross over. If 
accurately 
constructed, this is an 
extremely strong 
joint. 

 

corner bridle 
joint. 
A development of the 
halving-type joints is 
a corner bridle joint. 
This uses an open 
mortise with a 
through open tenon. 
There is plenty of 
glue surface area and 
the joint will be 
strong, but screws or 
dowels as 
reinforcement will 
help the joint to 
resist side forces. 
Another useful joint 
in frame 
construction. The 
visible end grain can 
be also be utilised as 
a decorative feature. 
 

 



Dovetail  
Dovetail prevent 
separation 
And gives strong joint 
 

 
 



 

 
 



Box joint 
 
Dovetail joints are 
beautiful and strong, 
but not always 
practical. A box joint 
is a simpler 
alternative to the 
dovetail joint. Learn 
how to build 
consistent and strong 
box joints in your 
woodworking project 

 

 



the tongue 
and groove 
joint 
stronger and provides 
more glue surface. 
Learn how to create 
consistent tongue 
and groove joints.  

 

The mortise 
and tenon  

is a classic 
woodworking joint. 
These joints have 
been used since the 
early times of 
woodworking, and 
are still among the 
strongest and most 
elegant methods for 
joining wood. Learn 
methods for creating 
tight, beautiful 
mortise and tenon 
joints 
 
In addition to gluing, 
dowel pins can also 
be used to secure the 
joint - this can be an 
advantage if the joint 
may need 
dismantling later 

  
 

 



Dowel joints 

are basically 
substitutes for 
mortise and tenon 
joints. A dowel joint 
is made by fitting a 
butt joint and then 
drilling corresponding 
holes in the two 
pieces of wood to be 
joined and inserting 
the dowel pin 

 
  

 

 

 

 

 

 

4.4 Making strong wood connection  

Using screws : 

Using nails : 

Using wood glue : 
 

 

 

 

 

 

4.5 Procedure 
 

Select a exploded assembly  product 
 



 

 

Draw parts in Creo 

 

 

 

Add the necessary joints 

 

 

 

Assemble in creo 
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