
Lecture Six

Introduction to Some Hand Tools 
used in the Wood-working Workshop



Introduction
Production Engineers usually work on metals and 
non-metals as the case may be.  Wood is one of the 
commonest engineering materials, which are used 
by engineers for productions  processes.
In general, wood are more easily worked or 
machined than metals, but the engineering 
properties of woods are moisture dependent. 
Hence, the properties varies with time as the 
moisture content changes with time.



Aim of this lecture
This lecture aims at equipping the 
students with basic knowledge and skills 
required for safe handling and usage of 
measuring and marking tools, and basic 
hand tools required manual production 
processes in the wood working workshop.



Types of Wood
Woods can be classified as: 

(1) Hardwood, and 
(2) Softwood.

The hardwood are used generally in the furniture 
industry and as structural member in construction 
industry, while the softwood finds its general 
application in the Engineering Industry as packaging 
crates.  Some examples of hardwood are:  Oak, Ash, 
Sycamore, Mahogany, Iroko, Teak, etc., while 
examples of softwood are:- Parana Pine, Red cedar, 
Scots Pine, Larch, etc.



WOODWORK HAND 
TOOLS

Some of the woodworking tools used in the 
wood workshop are:- Handsaw, Metal and 
wooden planes for smoothing and roughing, 
Chisels, Rasp file, Pincers, Mallet, 
Hammer, Spoke shaves, Cramps, Vices etc, 
The trainees are advised to familiarize, 
themselves with these useful woodworking 
tools; take note of their specific uses and 
make out neat sketches of them.



(1) HANDSAW
This is one of the commonly used tool on 
woodwork. It is used for cutting wood along or 
across its grains . When a wood is cut length 
wise along the grains this is known as ‘ripping’
operation, while if the cut is across the grains it 
is called a ‘cross-cutting’ operation. There are 
general purpose saw, often referred to as a 
panel saw that can be used for both operations 
and there are separate saw that are specifically 
designed for each purpose. The teeth of each 
saw have different configurations.



Types of Saw Teeth

25 degrees

15 degrees

18 degrees

Ripping Teeth

Cross-cutting Teeth



Types of Wood Cutting 
Operations

Ripping Operation

Cross-cutting Operation

Cutting direction

Cutting direction



BENCH OR BACK SAW
This is also called the Tenon saw. It is usually used      
for fine work; and for Dovetail sawing. Smaller teeth 
may be required on this saw.

BOW SAW
The bow saw is generally used for sawing curves in thick 
wood.  The cutting blade is replaceable. The blade must 
be fitted pointing towards the small handle. Both hands 
are used to hold the long handle in the saw is in use.  

COPING SAW
This is similar to the Bow saw.  It is also made with 
replaceable blade and used for sawing curves in thin 
wood, removing dovetail cores etc.  It is extremely very 
useful in woodwork.  Always ensure that the levers are in 
line before use.



(2) JACK PLANE
It is used to reduce sawn timber to the desired 
width and thickness.  It can be adjusted to take 
off thick or thin shavings as required.  The 
trying plane on the other hand is a longer 
version, for long boards and joints.  Both planes 
have wooden and metal models.



WOODWORK JOINTS
There are five basic types of joints in 
woodwork:

»Through housing joint
»Halving joint
»Bridle joint
»Mortise and tenon joints
»Dovetail joint



(1) THROUGH HOUSING JOINT
This type of joint finds its application in the 
construction of train, egg rock, milk crate, fly 
magazine rack, frame magazine rack etc.  
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Through Housing Joint



(2) HALVING JOINTS
There are various forms of halving joints:

– Corner halving joint.
– Dovetail halving joint
– Cross halving joint
– Tee halving joint
– Bevel halving joint



Corner Halving Joint

A
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The corner halving joint is used at the corners of 
stout framing of simple constructions such as 

Technical Drawing boards.



Dovetail Halving Joint
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The dovetail halving joint is designed and used to 
withstand tension in one direction



Tee Halving Joint
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The Tee halving joint is used for intermediate 
members.



Cross Halving Joint
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The cross halving joint is used for cross, and wall boxes



Bevel Halving Joint
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The bevel halving joint is used in constructions 
involving bevels .



(3) Mortise and Tenon Joint
These are the most important joints in 
woodwork engineering, their mastery  
makes very many jobs possible.  It consists 
basically of a narrow tenon, cut on the end 
of one member, usually a rail, which fits 
into a slot or mortise, cut in the other 
member, usually a stile or leg.  Mortise and 
tenon joints finds its applications in the 
construction of items such as chairs, 
tables, etc.



Mortise and Tenon Joint
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Mortise Hole

Tenon



(4) Dovetail Joint
This type of joint is probably the strongest of 
all corner joints in woodwork engineering.  It is 
designed to give maximum gluing surface and 
even when dry will resist considerable tension in 
one direction from the wedging action of the 
pins in their sockets.  This additional strength in 
one particular direction is taken into 
consideration when designing a joint for a 
particular job, such as the front of a drawer, 
which has to stand, the pull attendant upon 
opening the drawer, or the toys of an 
instrument case where the handle for carrying 
the loaded case may exert an appreciable 
tension



Dovetail Joint
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Dovetail joints are very useful in applications 
involving the constructions of boxes of all 
kinds, Drawers, and Wardrobes



(4) Bridle Joints
This type of joint in woodwork is often 
called the open mortise and tenon.  It is 
simple in construction, strong and of neat 
engineering appearance.  The joint is 
often used where the members are of 
square or near-square section. They used 
where mortise and tenon joint is 
unsuitable. 



Types of Bridle Joint
There are various types of bridle joints are 

available. They are:
• Corner bridle joint.
• Tee bridle joint, suitable for intermediate 

members such as legs of long stools and 
benches.

• Dovetal corner joint, primarily designed to 
resist an upward pull on the cross member.

• Mitre faced bridle joint
• Replaced mitre faced joint.



Corner Bridle Joint
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Corner bridle joints are suitable in applications 
involving a joint gun and a frame magazine rack



Tee Bridle Joint
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End of Lecture Six

Wood is Wonderful !!!


