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Instruction Sheet Learning Guide #2

This learning guide is developed to provide you the necessary information regarding
the following Learning out come and content coverage and topics; —

LO2.Set-up machines
2.1. Equipment Safety
2.2. Machine settings and adjustments.
2.3. Checking machine operations, accuracy and quality of finished work

LO3. Operate machines

3.1 Characteristics of machines and operating procedures
3.2 Feeding materials in to machine

3.3 Operating and monitoring machines

34 Methods of minimizing wastes

This guide will also assist you to attain the learning outcome stated in the cover
page. Specifically, upon completion of this Learning Guide, you will be able to :—

e Check Safety equipment, including emergency stops, gauges, guards and controls
e Make settings and adjustments for machines

e Conduct trial runs to check machine operation, accuracy and quality of finished work
e Feed material into machine with job requirements
e Operate machine with its designed capacity and purpose
e Monitor machine operation to ensure product quality
Learning Instructions:

1. Read the specific objectives of this Learning Guide.

2. Follow the instructions described below.

3. Read the information written in the information “Sheet 1, Sheet 2, Sheet 3, Sheet 4,
Sheet 5, Sheet 6, Sheet 7, Sheet 8, Sheet 9 and Sheet 10”.

4. Accomplish the “Self-check 1, Self-check t 2, Self-check 3, Self-check 4, Self-check 5
Self-check 6 Self-check 7and Self-check 8” in page -5, 12, 23, 30, 45, 56, 65, and 76
respectively.

5. If you earned a satisfactory evaluation from the “Self-check” proceed to “Operation
Sheet 1-Operation Sheet 25.

6. Do the “LAP test”’ in page — 13, 37, 47, and 75 (if you are ready).




Information sheet-1

Equipment Safety
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What should you do before using woodworking machines?

Woodworking tools can be dangerous if not used properly.

¢ Only use woodworking machines that you have been trained to use properly and safely.

¢ Read the owner's manual carefully.

e Make sure you understand instructions before attempting to use any tool or machine. Ask
guestions if you have any doubts about doing the work safely.

What safety procedures should you follow when using woodworking

machines?

o Always wear safety glasses or goggles, or a face shield (with safety glasses or goggles).

e Wear dust masks when required.

e Wear hearing protection that is suitable for the level and frequency of the noise you are
exposed to in the woodworking area. If you have trouble hearing someone speak from three
feet away, the noise level from the machine is too high. Damage to hearing may occur.

e Use gloves to protect hands from splinters when handling wood but do not wear them near
rotating blades and other machinery parts where the gloves can catch.

e Wear protective footwear when required.
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Make sure the guard is in position, is in good working condition, and guards the machine
adequately before operating any equipment or machine. Check and adjust all other safety
devices.

Make sure the equipment is properly grounded before use.

Check that keys and adjusting wrenches are removed from the machine before turning on the
power.

Inspect stock for nails, staples, loose knots or other defects before cutting, planing, routing or
carrying out similar activities.

Make sure that all machines have start and stop buttons within easy and convenient reach of an
operator. Start buttons should be protected so that accidental contact will not start the machine.
A collar around the button 3 to 6 mm (1/8 to 1/4 inch) above the button is recommended.
Ensure that all cutting tools and blades are clean, sharp, and in good working order so that they
will cut freely, not forced.

Turn the power off and unplug the power cord (or lock out the power source) before inspecting,
changing, cleaning, adjusting or repairing a blade or a machine. Also turn the power off when
discussing the work.

Use a "push stick" to push material into the cutting area. Jigs are also useful in keeping hands
safe during cutting procedures. Keep hands out of the line of the cutting blade.

Clamp down and secure all work pieces when drilling, sanding, cutting or milling.

Use good lighting so that the work piece, cutting blades, and machine controls can be seen
clearly. Position or shade lighting sources so they do not shine in the operator's eyes or cause
any glare and reflections.

Ensure that the floor space around the equipment is sufficient to enable you to machine the size
of work piece being processed safely without bumping into other workers or equipment.

Use extension tables or roller supports for large workpieces. Supports should be placed on both
sides (infeed and outfeed).

Woodworking machines should be fitted with efficient and well-maintained local exhaust
ventilation systems to remove sawdust or chips that are produced.

Electric power cords should be above head level or in the floor in such a way that they are not
tripping hazards.

Keep work area free of clutter, clean, well swept, and well lit. Spills should be cleaned up
immediately. Floor areas should be level and non-slip. Good housekeeping practices and
workplace design will reduce the number of injuries and accidents from slips, trips, and falls.
Keep the area free from water and moisture. Do not use electrical equipment outdoors in the
rain.

Always keep your attention on the work. For example, if you must talk to another person, turn
off the equipment first.

What should you avoid when working with woodworking machines?

Do not wear loose clothing, work gloves, neckties, rings, bracelets or other jewellery that can
become entangled with moving parts.

Avoid awkward operations and hand positions where a sudden slip could cause your hand to
move into the cutting tool or blade.

Do not stand directly behind stock that is being cut, planed, or jointed to avoid injury from kick-
back.

Do not remove sawdust or cuttings from the cutting head by hand while a machine is running.
Use a stick or brush when the machine has stopped moving.

Do not use compressed air to remove sawdust, turnings, etc. from machines or clothing.
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o Do not leave machines running unattended (unless they are designed and intended to be
operated while unattended). Do not leave a machine until the power off is turned off and the
machine comes to a complete stop.

e Do not try to free a stalled blade before turning the power off.

o Do not distract or startle an operator while he or she is using woodworking equipment.

e Horse play should be prohibited. It can lead to injuries.

Self-Check -1 Written Test

Directions: Answer all the questions listed below. Use the Answer sheet provided in the
next page:
1. What should you do before using woodworking machines? (2 points)
2. List out safety procedures should you follow when using woodworking machines at
least five points? (5 points)

3. What should you avoid when working with woodworking machines? (3 points)

Note: Satisfactory rating - 10 points Unsatisfactory - below 10 points

You can ask you teacher for the copy of the correct answers.

Answer Sheet
Score =

Rating:

Name: Date:

Short Answer Questions




Information sheet-2

Table Saw

Blade guard

Table insert

Table

Miter head

Blade tilt handwheel
Table slot

Fence
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8. Fence lock

9. Fence carriage

0. Off-On switch

1. Blade lowering and
raising handwheel

12. Front rail

Common Uses of Table Saw

Cross Cutting
Miter Cutting

Ripping

Table Saw Blade

Cross cutting circular saw blade
Combination

Table Saw

Basically table saw is used in ripping and cross cutting.

PROCESS

TYPE OF BLADE

Cross Cutting

Cross cut, Combination

Miter Cutting

Cross cut, Combination

Ripping

Rip Saw Blade

Dadoing

Cross cut, Combination

6




9.

10.
11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

wlov It gy T
¥

é}ggg }7
N
b/
A
6‘("”"lrvnn«a““d

Table saw is one of the most useful machines in the wood lab; it is also one of the most
dangerous.

It can be used to accurately rip and crosscut lumber and sheet goods.

The table saw can also be used for special operations including cutting dadoes and
rabbets and for re sawing. With the use of special jigs, joinery like tenons and box joints
can be made. In addition, the blade can be tilted for cutting bevels and miters.

The number one cause of injuries on the table saw is kickback. Kickback occurs when the
operator loses control of the material being cut and it is thrown from the machine with great
force.

When cutting, the saw blade should project ¥ - %" above the stock or enough to clear the
common gullets.

The fence is used to guide ripping operations. The miter gauge or sled is used to guide
crosscut operations. Always hold the work firmly against the fence, sled, or miter gauge.

During a rip cut, once the material has moved away from your left hand, move your left off
the table. Do not drag your hand across the table and never reach over the blade.

You must use a push stick when ripping pieces that are 6” or less in width.

Cutting work pieces shorter than 10” in length is a special setup; get permission from the
instructor or aide prior to cutting.

Performing on-edge resawing is a special setup. You must get specific instruction and
special permission from your instructor.

When ripping stock, the piece between the fence and blade must be controlled and pushed
past the blade all the way onto the outfeed table. Failure to do so may result in a kickback.
When you are ripping stock, the scrap must fall to the outside (non-bound side) of the blade

(not between the blade and fence).

Lowering stock directly down over the saw blade is dangerous and is never allowed.
Procedures involving raising the blade into the work are special setups. Permission and
instructions must be obtained from your instructor prior to performing this type of work.
The riving knife must always be in place behind the blade except when the instructor has
authorized its removal for special set-ups.

The over-arm saw guard is available if deemed necessary for a particular operation. The
over-arm guards are stored near or on each saw.

Make adjustments or measurements at the blade only when the power switch is off and the
blade is at a complete stop.

The main power switch should be left in the off position when you leave the saw.
Freehand cutting, ripping, or crosscutting without using the fence, sled, or miter gauge is
ABSOLUTELY FORBIDDEN in all circumstances.

Do not reach over the saw blade or pass wood over the saw blade at any time the blade is
spinning.

When helping someone to tail-off (supporting the work hanging off the back of the saw
table), your only purpose is to support the stock from below. Only the operator pushes the
stock through the saw.

Make sure the blade is stopped and completely lowered when clearing scraps from the
table.

The instructor must inspect all special setups and dado blade installations before the
power is turned on.

Use a special setup with V-block or sled when cutting cylindrical stock to help keep it from
spinning.
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If a mistake forces you to stop the saw in the middle of a cut, stop what you are doing
without moving your hands and turn off the saw by gently bumping the red START/STOP
PADDLE with your knee.

Backing the stock away from the blade while the saw is running is forbidden. If it is
necessary to remove a work piece, always stop the saw first.

The piece between the blade and the fence or a stop must always be under the operator’'s
control. If free, it can bind and cause a serious kickback.

If the fence is used at the same time as the miter gauge, the miter gauge must be between
the fence and the blade. This is a special setup.

When you are crosscutting a number of pieces to the same length using the miter gauge,
clamp a clearance block to the rip fence well ahead of the saw blade to prevent the cut
piece from being pinched between the blade and fence.

Stock edges or faces that contact the table, miter gauge or fence, must be straight and flat.
Seek assistance and direction from your instructor before milling materials with defects
such as splits, warps and knots.

Changing the saw blade for non-standard operations is a special setup. After installing
any blade, the brake cartridge must be installed properly and adjusted approximately 3/32 -
1/8” away from the blade, and checked by the instructor.

Using the dado set is a special setup. The dado blades and dado brake cartridge must be
installed and properly adjusted. If the dado stack is over %" thick, the arbor washer should
not be used.

Safe Work Procedure
Circular Bench Saw

DO NOT use this equipment unless you have been instructed
in its safe use and operation and have been given permission

PERSONAL PROTECTIVE EQUIPMENT

Safety glasses must be worn 4 Long and loose hair must be Hearing protection must be
at all times in work areas. contained. worn.

Sturdy footwear must be & Close fitting/protective Rings and jewellery must
worn at all times in work clothing must be worn. not be worn.
areas.

PRE-OPERATIONAL SAFETY CHECKS

Locate and ensure you are familiar with all machine operations and controls.
Check workspaces and walkways to ensure no slip/trip hazards are present.

Ensure all guards are fitted, secure and functional. Do not operate if guards are missing
or faulty.

Ensure all locks are securely tightened.
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v Ensure table and work area is clear of all tools, off-cut timber and sawdust.
v/ Start the dust extraction unit before using the machine.

OPERATIONAL SAFETY CHECKS

v Allow the saw blade to obtain maximum speed before making a cut.

v Use a push stick (at least 400 mm long) to guide timber through saw.

v Always stand to one side of the line of cut.

v Before making adjustments, switch off and bring the machine to a complete standstill.
v Remove the rip fence when using the mitre gauge.

v Make sure someone “tails out” when cutting long material.

ENDING OPERATIONS AND CLEANING UP

v Switch off the machine when work completed.
v’ Leave the machine in a safe, clean and tidy state.

POTENTIAL HAZARDS AND INJURIES

Kickback: wood may catch or jam and be flung back violently.

Airborne dust.

Eye injuries.

Contact with blade at point of operation.

DON'T

Do not use faulty equipment. Immediately report suspect equipment.

Do not cut irregular stock, branches or wood with embedded nails or screws.
Do not cut freehand.

Do not cut pieces with shattered ends.

Never remove off cuts or sawdust from the saw table while the saw is running.

X X X X XX

Never leave the machine running unattended.




Operation Sheet 1 Operation of Circular Saw — Table Type

Operate a circular saw
Step -1 Inspect, clean, and lubricate a table saw.
Step-2 Select appropriate blade for the job; remove and replace table saw blades.
Step-3 Make a crosscut to fixed size.
Step-4 Make a rip cut to fixed size.
Step-5 Layout and cut a miter.
Step-6 Install dado head to fixed size.
Step-7 Cut a dado to fixed size.
Step-8 Cut a groove to predetermined size.
Step-9 Set up and adjust molding head to cut molding pattern.
Step-10 Make a rabbit to fixed size, using supplementary rabbet fence.
Step-11 Make a series of duplicate crosscuts.
Step-12 Set up saw for tanning and make a tendon of predetermined size.
Care and maintenance

Safety measures.

Selecting the right saw blade for the job
The right way to clean

Keeping your blade sharp

Operation Sheet 2 Ripping

Step-1 Select a ripping or combination blade.
Step-2 Be sure blade guards are in place.

Step-3 Adjust the depth of cut by turning the elevating hand wheel.
The teeth of the blade should be 1/16” above the surface of the
stock.
Step-4 Adjust the saw blade to form a right angle with the fence
and perpendicular to the table.

Step-5 Place material to be cut on the saw table with the
straightest edge against the fence. Align the cutoff mark with the
saw blade.

Step-6 Be sure the saw blade is not engaging the material,
then start the saw.

Step-7 Push the stock (material) in to the blade to make the
cu until the cut is made. (Make sure that the straighter
edge of the stock is placed against the guide fence.

Step-8 Remove the stock from the table.
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Operation Sheet 3 :
Cross cutting

Step-1 Select a crosscut or combination blade.
Step-2 Be sure blade guards are in place.
Step-3 Adjust the depth of cut by turning the

elevating hand wheel. The teeth of the blade
should be 1/16” above the surface of the stock.

Step-4 Adjust the saw blade to form a right angle with the fence and perpendicular to the
table.

Step-5 Place material to be cut on the saw table with the straightest edge against the
fence. Align the cutoff mark with the saw blade.

Step-6 Be sure the saw blade is not engaging the material, then start the saw.

Step-7 Push the sliding guide fence in to the blade to make the cu until the cut s made.
(Make sure that the stock is placed firmly against the guide fence.

Step-8 Pull back the guide fence in to its original position

Step-9 Remove the stock from the table.

Operation Sheet 4 . .
P Miter Cutting

Step-1 Select a crosscut or combination blade.
Step-2 Set the angle of the miter cut.

Step-3 Make the cut in the same manner as described for crosscutting.

Operation Sheet 5 Dadoing

Step-1 Select and install a dado head of desired width.

Step-2 Place the lumber on the table, and adjust the dado head until the teeth just touch
the bottom of the board to be dadoed.

Step-3 Push the stock and the guide fence to the rear of the table, and adjust the dado
head to the desired depth of cut.

Step-4 Make the cut in the same manner as described for crosscutting.

11



Self-Check -2 Written Test

Directions: Answer all the questions listed below. Use the Answer sheet provided in the
next page:

Multiple Choice — Place the letter of the most correct answer on the answer sheet.
1. What should be done with articles of clothing such as ties, coats and long sleeves
when operating the table saw?
a. Keep them away from the saw blade
b. Remove or fasten them out of the way
c. Do not get close to the saw
d. Have a student hold them out of the way

2. Which of the following items should NOT be worn when operating the table saw?
a. Rings
b. Gloves
c. Bracelets
d. All of these

3. Personal protective equipment which should be worn when operating the table saw
is/are
a. gloves
b. ear protectors
c. safety glasses
d. both b and c

4. When sawing with the table saw, which of the following would not be a safe
practice?

a. Use the blade guard

b. Secure a helper to support the material being sawed

c. Push the material through the saw with the right hand and a push stick
d. Stand in line with the saw blade

Note: Satisfactory rating - 12 points Unsatisfactory - below 12 points

You can ask you teacher for the copy of the correct answers.

Answer Sheet
Score =

Rating:

Name: Date:

Short Answer Questions

12



LAP Test

Practical Demonstration

Name:

Date:

Time started:

Time finished:

Instructions: Given necessary templates, tools and materials you are required to perform

the following tasks within 3 hours.

Task 1: Safety glasses and ear protectors are used all times.

Task 2:

Loose clothing and jewelry are not worn.

Task 3: The saw blade height is adjusted properly for ripping, crosscutting and

dadoing.
Task 4:
Task 5:
Task 6:
Task 7:
Task 8:
Task 9:

The saw guard is in place.

The saw splitter and anti-kickback devices are in place (when applicable).
The saw table top is clear of tools and materials.

Other students are outside the operator safety zone.

The fence is adjusted and locked in place for ripping cuts.

The miter head is properly adjusted and the ripping fence is out of the way

for crosscutting.

Task 10:
Task 11:
Task 12:
Task 13:
Task 14:
Task 15:
Task 16:

The material is on the correct side of the blade when making bevel cuts.
The dado blade is properly installed and adjusted when making dado cuts.
The correct table insert is in place for ripping, crosscutting and dadoing.

A push stick is used for all ripping cuts less than 6 inches in width.

A helper or support stand is used for cutting long and wide stock.

Correct procedures are used in cutting stock.
All work procedures are safe and acceptable.

13



Information sheet-3 Jointer

Guide Fence Adjuster

Guide Fence

N

Outfed Table __—— *

Adjustment
Wheel Infeed table
Adjustment
Wheel

Power Switch
Panel

» The jointer is primarily used for flattening the face of a board and straightening and
squaring the edges of a board. In special circumstances, it may also be used for
rabbeting, beveling and tapering.

» The stock is placed on the infeed table and pushed, with the aid of a push block, over
the cutter head and onto the outfeed table.

» The fence is used to help guide the stock. The length of the cutter head, which defines
the size of a jointer, indicates the widest board that can be surfaced.

1. Ensure that the guard is over the knives at all times while the jointer is being
operated.

2. Adjust the depth of cut before turning on the power. For most cuts, the jointer should
be set for 1/32”.

3. The maximum depth of cut is 1/16”.
4. The minimum length of stock for jointing is 14”.

5. Keep all body parts at least 6” from the cutter head. Never place your hand directly
on the piece being jointed within 6” of the cutter head.

14
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6. Use a push stick or push block when face-jointing flat pieces of stock or for edge-
jointing any piece lower than the height of the fence.

7. Never joint the face of stock less than V4" thick.

8. Push the stock clear of the cutter head and make sure the guard has returned over
the throat and knives before picking up stock.

9. To avoid rocking of the stock during cutting, always place the concave or most stable
side of the stock on the table.

10. The out feed table must be at the same level as the knives and is NEVER to be
adjusted by a student.

11. Never joint end grain. It is a dangerous practice, especially on narrow pieces, and
the jointer tends to splinter the work at the end of the cut.
12. Examine stock for loose knots and splits and avoid cutting these if possible.

13. Operations involving “stop cuts” or “drop cuts” require that the stock be held in place
by a stop or clamp. The instructor must approve these special setups.

14. Never attempt to run a piece of wood across the jointer until the machine is running
at full speed.

15. Your instructor must check special setups on the jointer for special operations
such as rabbeting, beveling, chamfering, or tapering.

16. Use only clean, dry lumber on the jointer.

17. on stock that is severely warped, band saw the stock into shorter and/or narrower
pieces before jointing, if possible. This eliminates much of the warp. Then joint the
faces as usual.

18. Material must be pushed through the jointer and never pulled.

Engineering Controls

For hand-fed jointers, horizontal head:

Enclose cutter head with an automatic
(spring-loaded, self-enclosing) guard that
exposes the cutter head only when the
stock is being fed. The guard must
automatically adjust to cover the unused
portion of the head, and it must remain in
contact with the material at all times. The
figure at the right shows the appropriate
use of a self-adjusting guard.

Adjust the cylindrical cutter head so that
the knife projects no more than 1/8 inch

15



beyond the cylindrical body of the head.

Adjust the cutter head so that the
clearance between the path of the knife
projection and the rear table is no more
than 1/8 inch.

Keep the clearance between the table
and the head as small as possible.

Stock
Source: Concepts and Techniques of Machine
Safeguarding, OSHA

Fig 1 - Jointer with self-adjusting
guard

For vertical head jointers:

Completely enclose cutter head, except for slot to
apply the material for jointing. This guard can be part
of the local exhaust system.

Work Practices

Use hold-down push blocks when jointing wood
narrower than 3 inches.

As a general rule, never joint pieces of material that
are less than four times the width of the bed opening.

= Kickbacks - Stock may be
thrown back at the operator after
being caught by the knives. This
also may expose the operator's
hands to the knives.

Possible Solution:

Work Practices

16
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= Avoid deep cuts. They increase
the likelihood of kickbacks and
require a larger table opening.

Flying chips - The cutting action of the
knives may throw wood chips and splinters.

Possible Solutions:

Work Practices

= Check knives regularly for proper
setting and adjustment, but be sure to
shut off the power first.

Adjusting the jointer

1. Adjusting the out feed table

The out feed table of jointers must be adjusted such that its horizontal plane is tangent
to the cutting circle of the knives. This mean that it's top must be exactly the same
height a the cutting knives at their highest point of revolution.

2. Adjusting the in feed table

In order to make a cut on jointers, the in feed (front) table must be lower than the out
feed table. The difference in height between the two tables determines the depth of
cut. The amount of waste wood to be cut away. The in feed table is adjusted in
height by loosening the lock on the right side and then turning the handle beneath

the tabletorai - '
In feed table Out feed table

o ta

* Depth of cut v

- The amount of ; \

waste Wood to be
cut away




Cutter head

Figure 2. Adjustment of in feed table

3. Adjusting the fence

The adjust the fence at 90° angles to the table:

STEPS

oA A W

loosen the knob or lever that holds the fence in position;

set the fence at 90° angle to the table;

Check the angle by holding a square against the fence and the table
Lock the fence to that position.

To adjust the fence at any angle other than 90°:

STEPS

v" loosen the fence control handle or lever;
v’ Set the fence to the required angle by using a protractor or sliding T-bevel;
v Lock the fence to that position.

Operation

In operation, the board to be jointed is held with its face against the fence and the
edge to be jointed resting on the infeed table.

The board is fed across the cutter head and onto the outfeed table.

The knives in the revolving cutter head remove an amount of material and the
relationship of the two tables and the fence keeps the board oriented in such a
way that the result is an edge which is flat along its length and perpendicular to
the board's face.

A jointer may also be used to flatten the face of a board, in which case the sole
focus is to produce a flat surface on the face of the board and the fence is not
used. This procedure is often performed prior to edge jointing so that the board
has a flat reference face for subsequent operations.

Direction of Grain feed

O Avoid feeding work into the jointer against the grain (Figure 18).

18



Against the Grain

St— —— M

Outfeed 4“;

Table /[ Cutterhead ' | Table

AR ﬁj \‘“‘ e

R

This may result in chipped and splintered edges. Feed with the grain to obtain a smooth
surface, as shown in Figure 19.

With the Grain

IS ———

= — a—

—

outfeed . M Infeed
Table [ /Cutterhead ' Table

CORRECT

Note:

# Jointing (or edging) is the process of creating a finished, flat edge surface that is
suitable for joinery or finishing. It is also a necessary step prior to ripping stock to
width on a table saw.

# Never edge a board that is less than 3 inches wide, less than 1/4 inch thick, or 12
inches long, without using a push block.

# When edging wood wider than 3 inches lap the fingers over the top of the wood,
extending them back over the fence such that they will act as a stop for the hands in
the event of a kickback.

# Position the fence (move forward) to expose only the amount of cutterhead required.

Determining Correct Table Height

19
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The table consists of two parts on either side of the cutter head. The stock is
started on the infeed table and fed past the cutter head onto the outfeed table. The
surface of the outfeed table must be exactly level with the highest point reached by
the knife edges.

The surface of the infeed table is depressed below the surface of the outfeed table
an amount equal to the desired depth of cut. The level of the outfeed table must be
frequently checked to ensure the surface is exactly even with the highest point
reached by the knife edges. The height and parallelism of the knives with the out
feed table should be checked, and any needed adjustments made, before putting the
jointer into operation.

The out feed table and cutter head knives are correctly adjusted when all three
blades are parallel to the out feed table and all three blades are set at the same
height in the cutter head

Straight Edge

Quffeed Table Infeed Table

Cutterhead

Q:) Out feed table too high: If the out feed table is too high, a curved finished surface
results.

g

‘ Cutierhead
/\‘

2

OUTFEED TABLE TOO HIGH

Q:) Out feed table too low: If the out feed table is too low, the work will have a gouge,
or snipe, at the end of the cut.

20



/ Cutterhead
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OUTFEED TABLE TOO LOW

Feed direction

Correct

Outfeed
table Infeed
table

Cutter head

——— Feed direction

Incorrect

2 Outfeed (
) Infeed
fapie @ table g

Cutter head

% Out feed table at correct setting: The work piece will rest firmly on both tables with
no open space under the finished cut.

Outfeed
Table

Infeed
Table

OUTFEED TABLE AT CORRECT HEIGHT

Operation Sheet 6

Surface Planing

Step-1 Inspect the stock before starting &
remove any foreign objects or debris.

Step-2 Set the depth of cut as required (1/32" is
recommended for face planing - Less for hard

wood or wider stock.)

Step-3 Set & lock the fence at 90°.

Step-4 If your work piece is cupped, place the
cupped side face down on the in-feed (right) table.
Step-5 Set the position of the fence so that the
length of blade remaining exposed is roughly 1/4”

Concave side
of board
facedown

$ middle
facedown

;6 x 34"
/ FM.
38 x 34' cloat” mbf;s,sm

FACE-JOINTING

=

Before face-jointing

After face-jointing

longer than the width of the board to be jointed.
Step-6 Turn on the machine & using push blocks press the stock against the table and
tight to the fence, feeding the stock over the cutter head.

Step-7 Inspect the board & repeat the step if needed until the surface is flat.
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Operation Sheet 7 Edge Jointing

Step-1 Inspect the stock before starting & remove any foreign objects or debris.

Step-2 Set the depth of cut as required (1/16" - 1/8” is recommended for edge jointing -
Less for hard wood or wider stock.)

Step-3 Set & lock the fence at 90°

Step-4 If your work piece is cupped, place
the cupped side face down on the in-feed
(right) table.

Step-5 Set the position of the fence so that
the length of blade remaining exposed is
roughly 1/4” longer than the width of the
board to be jointed.

Step-6 Turn on the machine; press the
stock against the table and tight to the
fence, feeding the stock over the cutter
head.

Step-7 Inspect the board & repeat the step if needed until the surface is flat.

Operation Sheet 8 Rabbeting

Step-1 Remove the cutter guard & move the fence forward leaving only the width of the
desired rabbet on the tables uncovered by the fence & lock the fence in position.
Step-2 Inspect the stock before starting & remove any foreign objects or debris.

Step-3 Set the depth of cut as required (1/16" - 1/8” is recommended for rabbeting -
Less for hard wood or wider stock.)

Step-4 Turn on the machine & using push blocks press the stock against the tables
rabbeting arm and tight to the fence, feeding the stock over the cutter head.

Step-5 Repeat the steps until the rabbet are cut to desired depth.
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Self-Check -3 Written Test

Directions: Answer all the questions listed below. Use the Answer sheet provided in the

next page:

Match column A with column B. Select the letter of the correct answer from column B &
write your answer on the provided space in front of the number in column A
If you wish to change your answer place an x mark on your previous answer and write

your preferred answer

Column A

Column B

--------------- Jointers must be adjusted such that its
horizontal plane is tangent to the cutting circle of
the knives. This means (2 points)

1/16”

----------------- jointer table must be lower than the out
feed table (2 points)

out feed table

----------------- The maximum depth of cut jointer (2points) In feed table
---------------- The minimum length of stock for jointing Ve
(2points)
-------- Never joint the face of stock less than ----- thick 1/32”
(2points)
-------- Adjust the depth of cut before turning on the power. 14”
For most cuts, the jointer should be set for-----“ (2points)
Note: Satisfactory rating — 12 points Unsatisfactory - below 12 points
You can ask you teacher for the copy of the correct answers.
Answer Sheet
Score =
Rating:
Name: Date:
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Information sheet-4 Planer/Thicknesser

BASIC PLANER PARTS

Pressure bar adjusting 1 —— —

o

screws N T /f’_ﬁ Infeed and outfeed
i roll adjusting screws
Switch 2 — - 7 Bed roll
Depth of cut scale 3
_ 8 Bed
Motor 4 9 Bed roll adjusting
levear
10 Handwheel lock

11 Bed slevating
handwheel

» The planer is used to smooth lumber to an even thickness. After flattening one side
of a board on the jointer, the board is run through the planer with the flat side down
on the table, which supports the board and acts as a reference surface.

» The cutter head, located above the work piece, then smoothest the opposite face
and makes it parallel to the jointed face.

» The width of the cutter head, which defines the size of a planer, indicates the widest
board that can be surfaced.

1. Do not remove more than 1/32” of wood at one time.

2. Adjust the initial depth of cut to the thickest part of the board.

3. The stock must be longer than the distance between the in feed and out feed rollers.
The minimum length of stock for planing is clearly marked on each planer.

4. Do not plane stock to less than 1/4” thick. To plane thinner stock, run it through the
planer with a backer board. For this special setup, obtain the instructor’s permission.

5. Never put your hands into the planer.

6. If a board needs to be realigned on the table after being gripped by the cutter head,
use cares to keep your fingers clear of the table and feed rollers.

7. Never change depth of cut after stock has been started through the planer.

8. Do not plane stock with large cracks or loose knots.
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9. Always plane wood with the grain, never across or perpendicular to the grain; the
planer will shred the wood.

10. Always ensure that the machine has reached full speed before inserting the wood in
the machine.

11. Plane pieces of varying thickness in progressive order, starting with the thickest
first.

12. Because of the possibility of flying particles, do not look into the planer while the
machine is running. Stand in an upright position and to one side while you are operating
this machine.

13. The maximum length of stock which can be surfaced or planed is limited only by the
location of walls and other equipment surrounding the planer.

14. A planer will produce two flat, parallel faces only when the surface which was put on
the table was flat and smooth to begin with. Planing a warped board will only produce a
warped board of even thickness.

15. Kickbacks are infrequent but possible on a planer.
16. Only the instructor may adjust the speed of the planer’s feed rollers.

17. If the stock gets stuck in the planer, do the following, in this order:

a) Gently push the stock into the planer; do not overly force the material.

b) If that doesn’t work, shift the stock at a slight angle while keeping your fingers clear of
the table.

c) If that doesn’t work, lower the table 1/8 turn of the adjustment wheel and repeat steps
a and b until the stock starts feeding again. If the stock still will not proceed through the
planer repeat steps a, b, and c until the stock starts feeding again. Do not turn the
wheel more than 1/8 turn at a time; the feed rollers could lose contact with the stock
and a kickback could occur.

d) Note: Do not turn the power off while stock is in the planer; you could damage the
cutter head.

Safe Work Procedure
Thicknesser

DO NOT use this machine unless you have been instructed
in its safe use and operation and have been given permission

PERSONAL PROTECTIVE EQUIPMENT

Safety glasses must be worn Long and loose hair must be Hearing protection must be
at all times in work areas. contained. worn.
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Sturdy footwear must be & Close fitting/protective Rings and jewellery must
worn at all times in work clothing must be worn. not be worn.

areas.

PRE-OPERATIONAL SAFETY CHECKS

v Locate and ensure you are familiar with all machine operations and controls.

v Ensure all guards are fitted, secure and functional. Do not operate if guards are missing
or faulty.

v’ Check workspaces and walkways to ensure no slip/trip hazards are present.
v’ Check material to be planed for defects, splits, dead knots or nails.

v’ Ensure in-feed table is clear of debris and free from gum or resin residue.
v" Do not exceed maximum 2mm depth of cut.

v’ Ensure all locks are securely tightened before operating the machine.

v Start the dust extraction unit before using the machine.

OPERATIONAL SAFETY CHECKS

v’ Feed timber to machine with the grain.
v’ Feed only one piece of timber at a time.
v’ Stand to one side of material being fed through machine to avoid possible kickback.

ENDING OPERATIONS AND CLEANING UP

v/ Switch off the machine when work completed.

v’ Before making adjustments or before clearing the in-feed or out-feed tables, switch off
and bring the machine to a complete standstill.

v’ Leave the machine in a safe, clean and tidy state.

POTENTIAL HAZARDS AND INJURIES

Wood may catch and be flung back violently.
Flying chips and debris.
Eye injuries.

= Point of operation - Contact with the
cutter head may occur during blade
adjustment or other maintenance
activities.
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Possible Solutions:

Engineering Controls

Completely enclose belts and pulleys of line shaft with
sheet metal or heavy mesh guards; guards must be used

Operating controls

Point of
regardless of the location of the line shaft. Power operation
transmission . normally
normally onclosed
enclosed

Cover cutting heads with a metal guard or cage. The
exhaust system may be integrated with the guard. Food
Provide barriers at the loading and unloading ends to keep
hands out of point of operation.

Source: Machine Guarding—Assessment of Need,
NIOSH

In-running rolls - Clothing, hair, or hands may
be caught by and pulled into the automatic Fig 1 - Planer
feed mechanism.

Possible Solutions: Engineering Controls

Guard feed rolls with a wide metal strip or bar that will allow boards to pass but that will keep the operators'
fingers out.

Kickbacks - Stock may be thrown back at the operator after being caught by the cutter head.

Possible Solutions: Engineering Controls
Install anti-kickback fingers on the in-feed side across the width of the machine.
Work Practices

Stand back after putting the boards through to avoid injuries from kickback and flying splinters.

Do not feed boards of different thickness. Thinner boards will be kicked back
Flying objects - The work piece as well as wood chips and splinters may be thrown by the cutting action.

Possible Solutions: Engineering Controls

Use a barrier or guardrail when the machine is running.
KNIFE

SPRING

\

Cutter head

Cutter head of thickness planer is a heavy steel cylinder i

Mounted between the in feed and out feed tables. .

GiB

JACK

=l SCREW
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¢ It is the operative unit of thickness planer on which two, three or four cutter knives are mounted,
and rotate together with it during operation.
e The planing capacity of thickness planer, i.e. their size is determined by the length of the cutter

head and that of the knives mounted on it.
Curtter Head

In-feed Roller

o

| | Table |
= Feed direction

Out-feed Roller

SAFE USE OF THE THICKNESS PLANER

What should you do before using Thickness Planer?

Planers can be dangerous if not used properly.

e Read the owner's manual carefully.

e Make sure you understand instructions before attempting to use any tool or machine.
e Learn the applications and limitations before use.

« Refer to Woodworking Machines - General Safety Tips for general safety precautions.

What should you check before starting your machine?

o Are the knives set for the proper clearance and depth of cut? Are they sharp, balanced,
and fastened securely?

« Is the fence anchored in the proper position?

e Can the guard (swing or overhead) move freely and return over the cutting head?

e Is the equipment properly lubricated?

e Are the parts or accessories in proper working condition?

The basic use of a thickness planer is to have the stock a parallel surface
and uniform thickness and width.
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Operation Sheet 9

Step-1 Make sure all safety
instructions and procedures
have been read and
understood before attempting
to operate a Surface Planer.

Step-2 Adjust the depth of cut.
(Depth of cut is affected by the
hardness and width of the
material. The recommended
maximum depth of cut is 2 mm.

Step-3 Adjust the fence to allow the whole of the face to be planed.

Step- 4 Advance the material to the cutting head by sliding the
material and push until the material reaches the infed roller

~N

For materials with
different width or
thickness on both ends.
feed first the end with
smaller dimension

- J

Step-5 Adjust the depth of cut by turning the
adjustment wheel as after the materials are all
passed through unto the planer

Step-6 Repeat Steps 4 and 5 until the desired width and thickness is
reached.

to be planed according
to thickness and/ or
width

Segregate the materials

Work on the width first
then on the thickness

2
4

eed the boards that
have the widest width
(when working with the
width and boards which
are thickest when

4 )

Do not feed
materials

wherein the
grain is
parallel to
the blade

\. J

\

\working with the )
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Self-Check -4 Written Test

Directions: Answer all the questions listed below. Use the Answer sheet provided in the
next page:
Match column A with column B. Select the letter of the correct answer from column B &

write your answer on the provided space in front of the number in column A
If you wish to change your answer place an x mark on your previous answer and write

your preferred answer

Column A Column B
--------------- Do not remove more than ----- of wood at
one time from planer. (2 points) Kickbacks

----------------- Do not plane stock to less than ----thick Cutter head

in planer (2 points)

----------------- Stock may be thrown back at the cutter head and that of the
operator after being caught by the cutter head. knives mounted
(2points)

---------------- of thickness planer is a heavy steel cylinder Va

(2points)

-------- The planing capacity of thickness planer, i.e. 1/32”

their size is determined by the length of the ---------- on

it (2points)

----------- Mounted between the in feed and out feed Anti-kickback

tables.

(2points)
Note: Satisfactory rating — 12 points Unsatisfactory - below 12 points

You can ask you teacher for the copy of the correct answers.

Answer Sheet
Score =

Rating:

Name: Date:
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Information sheet-5 Radial Arm Saw

Track arm
clamp knob

4 Miter scale

Dust
collection hoses

On/Off switch

Cuttinghead
clamp knob

< — YOKE Clamp

handle

Yoke index
lever

Track arm
index knob
Bevel clamp

Blade lever

\ Moveable
— °-,\l fence board
: 22, S N Fixed front
. v = B e —_ table board
Bevel index " g < : =a

knob

Overarm
elevating handle

Table clamp
knobs

The radial arm saw is used to cut lumber to rough length. It consists of a trunnion
assembly, which includes the motor, bracket, and blade, and a cantilevered support arm.
The trunnion assembly rolls on bearings along the support arm. The wood remains
stationary on the table against a fence and the trunnion assembly is pulled towards the
operator. Due to the nature of the machine, it is typically not very accurate, but does an
excellent job for rough work. It is possible to raise, lower, and rotate the support arm and to
rotate the trunnion assembly for certain operations, but those operations are forbidden in
the WMT lab.

1. When making a cut on the saw, hold the stock firmly against the fence.

2. Maintain a minimum safe distance of 6” between the line of the blade and your fingers
and hands.

3. Never hold the stock being cut with your thumb sticking out along the edge of the board.

4. Make sure there is no gap between the stock and the fence at the cut line. A gap can
usually be avoided by turning the board over.

5. Use your upper body to control the speed of the cut by keeping your arm relatively
straight and rotating at the waist. Using only your arm makes it difficult to control the saw.

6. Do not force the saw into the material any faster than it can cut with ease. Because of
the direction of rotation of the saw blade, it has a tendency to “climb” into the wood.
Control the rate of cut.
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7. When cutting thicker stock, make sure the blade clears the back, upper corner of the
stock prior to cutting. A spacer block between the stock and fence may be necessary to
ensure this. This is a special setup.

8. Because it is hard to hold two or more pieces securely at the same time, cut only one
piece at a time.
9. Use the saw for crosscutting only and never for ripping.

10. Do not use the saw for cutting short lengths of stock; your hands could be drawn into
the blade.

11. Use extreme care in cutting warped stock since there is a tendency for the kerf to close
and pinch the blade in this type of defect. To avoid this difficulty, make a partial cut, back
the saw out of the cut, and start again. This process should be repeated as long as a
tendency to bind is observed.

12. Let the blade reach full speed before making a cut.

13. Always return the saw to the rear of the support arm after completing a cut. Never
remove stock from the table until the saw has been returned.

14. Any unusual noise or vibration should be brought to the immediate attention of your
instructor. A noise or vibration could be caused by a blade with the wrong size arbor hole
and/or a blade which is out of round.

Safe Work Procedure
Radial Arm Saw

DO NOT use this machine unless you have been instructed
in its safe use and operation and have been given permission

PERSONAL PROTECTIVE EQUIPMENT

Safety glasses must be worn ¢ Long and loose hair must be Hearing protection must be
at all times in work areas. contained. worn.

Sturdy footwear must be worn & Close fitting/protective Rings and jewellery must
at all times in work areas. clothing must be worn. not be worn.

PRE-OPERATIONAL SAFETY CHECKS

‘/ Locate and ensure you are familiar with all machine operations and controls.

‘/ Ensure all guards are fitted, secure and functional. Do not operate if guards are missing or faulty.

‘/ Check workspaces and walkways to ensure no slip/trip hazards are present.

‘/ Keep table and work area clear of all tools, off-cut timber and sawdust.

‘/ Start the dust extraction unit before using the machine.
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OPERATIONAL SAFETY CHECKS

v Keep hands away from the blade and cutting area.

v’ The work piece must be held against a fence.

v Allow the saw blade to obtain maximum speed before making a cut.
v Operate the saw with the left hand where possible.

v’ Avoid reaching over the saw line. Do not cross arms when cutting.

v When pulling the saw across, with your right hand, keep the left hand, especially the
thumb, well clear of the line of cut.

v’ Return the cutting head to the rear of the table after each cross cut.
v’ When cutting bowed timber, place the bow against the table to avoid the saw binding.
v Before making adjustments, switch off and bring the machine to a complete standstill.

ENDING OPERATIONS AND CLEANING UP

v/ Switch off the machine.
v Reset all guards to a fully closed position.
v/ Leave the machine in a safe, clean and tidy state.

POTENTIAL HAZARDS

Saw may grab and ‘kick-back’ toward operator.
Flying chips and airborne dust.

Contact with rotating blade.

Eye injuries.

Noise.

DON’T

Do not use faulty equipment. Immediately report suspect equipment.
Do not cut branches, dowel or wood with embedded nails or screws.
Do not rip solid timber along the grain.

Do not cut short lengths of timber.

X X X X X

Do not exceed the maximum cut for the machine
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Proper Setup and Use
Prior to use:

e Evaluate the work piece material type and appropriateness of the saw and saw blade.
Inspect the material for nails, screws, or other foreign objects. Ensure the material is
flat and straight so that it will lay flat on the table.

e Determine the location and angle(s) of cuts required.

e Determine the required fixturing/tooling/clamping/supports needed.

e Obtain personal protective equipment (safety glasses /shields) hearing protection and
remove all loose clothing, jewelry and securely tie back all long hair/beards.

At the radial saw:

Turn on the dust collection system if available.

With the tool off inspect the tool. Look for damage, missing guards, and blade
condition.

Inspect the work area and remove any obstructions and trip hazards.

Set the blade height and angle.

Set up fixturing/supports and stops to make required cuts. Ensure the work piece
will have adequate support.

With saw blade stationary move saw through entire range of motion to ensure that
there is no interference with blade, machine parts, table or guards/fences.

Ensure that if stops and clamps are used together that they are both on the same
side of the blade cut so that the potential for jamming and kickback are minimized.

Cutting process:

Locate work piece on saw. Ensure that it is placed firmly against the back fence of
the saw.

Ensure that work piece is either clamped in place or hand held without crossing
hands. Keep holding hand at least 6” away from the line of the blade cut.

Be sure that any clamping of the work piece is on the same side of the cut as the
stop so that potential for jamming /kickback against stop is minimized.

With the cutting head at the rear of the track, tighten the lock to keep the saw from
running forward when it is turned on.

Turn on the saw and let the blade reach full speed before attempting the cut.
Proceed with firm hand on saw- controlling rate of cut by sound of motor speed.

It is usually good practice on the first setup to make a sacrificial cut in the work
piece material to ensure that fixturing and angle setup is performing as expected
and that the saw is capable of cutting thru the entire work piece.

If trial cut is satisfactory — setup and make required cuts to work piece(s).

Allow blade to come to a complete stop and is returned the back of the track before
releasing the handle and prior to adjusting/advancing work piece.
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Operation Sheet 10 Operate a Radial Arm Saw

Step-1 Inspect, clean, and lubricate a radial arm saw.

Step-2 Remove and replace radial arm saw blades.

Step-3 Make a crosscut to predetermined size.

Step-4 Crosscut duplicates lengths.

Step-5 Cut a miter and compound miter to predetermined size.
Step-6 Install dado head to predetermined size.

Step-7 Cut a dado to predetermined size

Step-8 Cut a groove to predetermined size.

Operation Sheet 11 .
Cross cutting

Step-1 Select a crosscut or combination blade.
Step-2 Be sure blade guards are in place.
Step-3 Adjust the depth of cut by turning the
elevating hand wheel. The teeth of the blade
should be 1/16” below the surface of the stock.
Step-4 Push the saw to the rear of the table;
tighten the lock to keep the saw from running
forward when it is turned on.

Step-5 By using a tri-square check the saw
blade form a right angle with the fence and
perpendicular to the table. Adjust as necessary
Step-6 Place material to be cut on the saw table
with the straightest edge against the fence.
Align the cutoff mark with the saw blade.

Step-7 Be sure the saw blade is not engaging
the material, then start the saw and release the
lock.

Step-8 Always pull the saw by the yolk handle. Do not cross
your arms to pull the saw. If you hold the material on the right
of the saw blade, pull the yolk with the left hand. Most
accidents happen when the arms are crossed.

Step-9 Pull saw slowly toward the operator; keep the arm stiff
to prevent the saw from grabbing and lunging forward.
Step-10 Return the saw to the rear of the table (some radial
saws will do this automatically). Tighten the saw lock and turn
the switch off.

Step-11 Apply blade brake slowly if one is available on your
machine.
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Operation Sheet 12 . .
P Miter Cutting

Step-1 Select a crosscut or combination blade.
Step-2 Set the angle of the miter cut.

Step-3 Make the cut in the same manner as described for crosscutting.

Operation Sheet 13 .
P Bevel Cutting

Step-1 Select a quality crosscut or combination blade.

Step-2 Lock the overarm and yoke in the same position as for
crosscutting.

Step-3 Raise the saw using the elevating handle until the motor
can be tilted to the desired bevel. Release the bevel latch and
bevel clamp handle.

Step-4 Tilt the saw to the desired bevel as indicated on the
bevel scale.

Step-5 Re-engage the bevel latch and tighten the bevel clamp.

Step-6 Make the cut in the same manner as described for crosscutting.

Step-7 A compound angle cut is a combination bevel and miter cut.

Operation Sheet 14

Dadoing

Step-1 Select and install a dado head of desired width.
Step-2 Set the overarm and the motor yoke in the same position as for crosscutting.

Step-3 Place the lumber on the table, and lower the dado head until the teeth just touch
the top of the board to be dadoed.

Step-4 Push the saw to the rear of the table, and lower the dado head to the desired

depth of cut.
Step-5 Make the cut in the same manner as described for crosscutting.
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LAP Test Practical Demonstration

Name: Date:

Time started: Time finished:

Instructions: Given necessary templates, tools and materials you are required to perform
the following tasks within 3 hours.

e |dentify and describe all controls, adjustments, and functions of the radial arm saw.

e Dress appropriately and wear appropriate personal protective equipment for the
cutting operation.

e Correctly setup and adjust the saw for all types of required cuts.

e Apply good judgment in selecting clamping/securing method for work piece and
accurately position work piece for cutting operation.

e Students must be able to reset all saw functions to square, perpendicular cuts and
clean up saw in preparation for next user.
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Information sheet-6 Band Saw

::;;j;?:"'ﬂ;f" = Tracking
knob adiustment knob .
2 - Guidepost
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fow .~ Guideposi lock knob
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Tahle S
- Dust collection
N hookp
g “ Jable tit
i N v lock knab
s i Q-/
cover \
=

Enclesed stand

The band saw is almost indispensable for making curved cuts and resawing (cutting
wood to make it thinner). The blade is a thin loop of steel, typically ¥4 to %2 inch wide.
The blade runs over wheels above and below a table, allowing wood to be cut where
blade is traveling downward through the table. The size of a band saw is determined by
the diameter of the wheels, which roughly indicates the largest piece that can fit
between the blade and the body of the saw. The band saw is the fastest cutting saw in
the woodworking lab. It is a rough cutting and shaping tool not intended for finish cuts.
1) Adjust the upper guide and guard to about 4" above the stock with the machine
at a full stop.
2) Allow the saw to reach full speed before starting to feed your work.
3) Plan cuts carefully; lay out and make relief cuts before cutting long curves and
curves of small radii. Turning holes should be made where required. Plan work
so that all cuts will be made in the forward direction.
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4) If the stock binds or pinches the blade, do not attempt to back the stock out.
Shut the power off and remove the stock after the machine stops. Backing up
while the machine is running could pull the blade off the wheels.

5) When removing scrap material from the band saw table, always be aware of
the blade. Use a piece of scrap stock to remove scrap pieces; do not use your
hands.

6) Keep the floor areas surrounding the saw clear of scraps.

7) If the blade breaks, stand clear and shut off the power if possible. Keep others
clear until the machine stops completely and notify the instructor.

8) Never make adjustments to the saw while it is running.

9) Do not place your fingers close to the saw blade when cutting stock. Always
maintain a 4” margin of safety.

10)If it is necessary to back the saw out of a long cut, turn the power off and wait
for the blade to stop. Then seek assistance from the instructor.

11)To stop the band saw make sure the powers is off then apply gentle pressure on
the brake pedal until the blade stops. Leave the machine only after the blade
has stopped moving completely.

12)Your instructor should approve all re-sawing and other special setups.

13)Use a push stick when re-sawing.

14)When re-sawing, the edge of the stock on the table and the face of the stock
against the resaw fence must be surfaced.

15) Keep upper and lower doors closed and all guards in place.

16)Use a push stick or guide for cuts that would place your hands near the saw
blade.

17)Cutting cylindrical or irregular stock on the band saw may be done only with a
special jig, such as a V-block (special setup).

18)Never stand or allow others to stand to the right of the band saw when it is
running.

19) If you hear a clicking noise, turn off the saw at once. This indicates a crack or
kink in the blade as it passes through the guide.

Safe Work Procedure Band saw

DO NOT use this machine unless you have been instructed
in its safe use and operation and have been given permission

Personal Protective Equipment

Safety glasses must be worn 4 Long and loose hair must be Hearing protection must be
at all times in work areas. contained. worn.
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Sturdy footwear must be & Close fitting/protective Rings and jewellery must
worn at all times in work clothing must be worn. not be worn.

areas.

PRE-OPERATIONAL SAFETY CHECKS

v Locate and ensure you are familiar with all machine operations and controls

v Ensure all guards are fitted, secure and functional. Do not operate if guards are missing
or faulty.

v’ Check workspaces and walkways to ensure no slip/trip hazards are present.
v Ensure push stick is available.

v’ Lower the blade guide and guard to full effect.

v Start the dust extraction unit before using the machine.

OPERATIONAL SAFETY CHECKS

v Keep hands away from the blade and cutting area.

v’ Feed the work piece forward evenly and hold it firmly on the table to ensure effective
control during cutting, while keeping hands in a safe position.

v Usea push stick when feeding material past the blade.

v/ Before making adjustments, switch off the saw and bring the machine to a complete
standstill.

4 Stop the machine before attempting to back the work away from the blade.
4 Stop the saw immediately if the blade develops a ‘click’. Report it to your supervisor.

ENDING OPERATIONS AND CLEANING UP

v/ Switch off the machine when work completed.
v Reset all guards to a fully closed position.
v/ Leave the machine in a safe, clean and tidy state.

DON'T

Do not use faulty equipment. Immediately report suspect machinery.
Attempt to cut very small items.

Cut cylindrical or irregular stock.

Never leave the machine running unattended.

X X X XX

Do not force a wide blade on a cut of small radius. Use relief cuts when cutting sharp
curves.

General Rules for Correct Operations:
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Correct working position:
e Stand in front of the machine facing towards cutting direction.
e Make sure that nobody is standing in the dangerous area.
e Keep the area in front and behind the machine clean in order to insure that you stand
safely and firmly on the floor.
Work piece handling:
Lay hand flat on the work piece.
Keep your fingers close together and thumbs close to the fingers.
Push work-piece steadily forward and do not pull back.
When cutting long boards, ask a helper to support the end.
Always mind the position of your fingers.
Use a push stick for narrow and short pieces.

Correct Position of Saw Blade On Wheel.

e The saw blade should not run in the middle of the rubber
bandage because if it does, the setting of the teeth might
be changed or affected as tension is applied.

e If the blade runs on the rear part of the rubber, the upper
wheel must be tilted until the blade slips to the front part of
the brim on the wheel.

e This adjustment is done carefully and making sure the
machine is OFF.

e The position of the saw blade on the wheel should be
closely observed during the adjustments.

Correct Adjustment of Side Bearings

e A pair of saw blade side bearings guides the saw blade. One bearing is fixed above
the working table, the other below. Extra care must be observed when making some
adjustments on the guides.

e |If adjustment is necessary, the guides have to be set simultaneously.

e The Side Bearing (1) is adjusted to allow slight clearance for the blade of 1/10 mm on
both sides.

T sreem— e The distance from the side
sidZ %ﬁeeded bearing to the tooth ground of the
— iR

saw blade should be about 2 mm.

e The Thrust Bearing (2)
keeps the saw blade from the back.
Adjustments should be made to
allow 0.5 to 1-mm space between
the saw back.

Side

SIDE VIEW
Thrust Bearing




' Upper Blade

, Guide Assembly
|
|

[L!:J Lower Blade
‘1|—’ Guide Assembly

Operation Sheet 15 Setting Up a Band Saw

Step 1- Ensure that the machine is isolated.

Step 2- Open the guard doors and slacken off the blade tension.

Step 3- Remove blade.

Step 4- Install the new blade and position it on center of the pulleys, apply tension by
using hand-wheel adjustment.

Step 5- Correct tension can be achieved by pre-setting the tension indicator, if fitted,
or by manually checking the blade for a side-to-side movement of approximately 50
mm.

Step 6- Rotate the top pulley by hand and note any backward or forward movement of
the blade on the wheel. Adjust tracking control if necessary.

Step 7- Replace the frontal guard, check positioning of guides and the thrust wheel.
Step 8- Close guard doors.

Step 9- Set the height of the top guard and guides to just above the work-piece and
secure it.

Step 10- Switch on for trial run and trial cut.

Causes of Band saw Breakage, or Blade Run-Off

. Badly brazed or butt-welded joint.

. Cracked saw blade.

. Twisting of blade in the cut.

. Incorrect setting of guides and thrust wheel.

. Off-cuts wedged between the blade and the work-piece.
. Incorrect tracking of the blades.

. Violent or sudden braking action.

~NoO o, WNPE
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Operation Sheet 16 How to Adjust The Blade Guides

Step 1 Adjust side bearings to allow 1 cm of space.

Step 2 Push the thrust bearing or the blade support backwards.

Step 3 put the new saw blade onto the wheels.

Step 4 Adjust the side bearing to the saw blade, leaving 1/10-mm allowance on both
sides.

Step 5 Make sure that the front edge or the rollers are just 2 mm behind the tooth
ground.

Step 6 Adjust the thrust bearing leaving 1 mm. Clearance between supports and saw
blade back.

Step 7 Tight / check all adjustments screws.

Step 8 If the machine is equipped without thrust bearing, make sure that it is adjusted
also.

Operation Sheet 17 .
P Replacing a Band Saw Blade

Step 1 Open upper and lower wheel guards, throat plate, and table aligning pin.
Step 2 Release the tension on the blade by lowering the upper wheel.

Step 3 Remove the saw blade by slipping it off the wheels and out of the table slot.
Step 4 Coil the blade, which was removed.

a. With the blade almost touching your body, grasp it arms’ length in front of
your body, with the back of the blade resting in the palm of each hand,
teeth pointing up.

b. Twist the wrist up and in, and bring them together. This will automatically
form three loops.

c. Place the loose loop flat on the bench top and release the hands. The
blade is coiled.

Step 5 Select the proper blade for the job.
Note: Be guided with proper selection of blades for cutting the arc shape.
For straight ripping, the width of the blade ranges from 19 mm — 38 mm.
Step 6 Insert the selected blade in the slot of the table.

e Position on the upper and lower guide block.

e Replace throat plate and aligning pin.

Note: See to it that the teeth are pointing downward.

Step 7 Apply tension by raising the upper wheel.
Note: Rotate the upper wheel by hand and note
Whether the blade is tracking the wheel.
Step 8 Adjust the guide blocks so that they are behind the set of the teeth and close
to the blade (but not
too close to cause friction).
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Step 9 Adjust the thrust wheel behind the blade, so that it is free when the saw is not
cutting (but be sure to make contact when the saw is cutting.)

Step 10 Adjust the table to job requirements.

Folding a Band Saw Blade
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Setting and Operating Band Saws

Rip-sawing On a Band Saw

Making a rip cut parallel to another edge is a straightforward
procedure — but unless the blade is sharp and set perfectly,
it will tend to drift off line even when you are ripping against
a fence. Also, make sure the blade guides are adjusted
correctly and the tracking is true.

Ripping against the fence

With the work pressed against it, adjust the rip fence
sideways until the blade is just on the waste side of the
marked line. Switch on and feed the work at a steady rate,
without forcing it. Keep the work-piece pressed against the
fence throughout the cut.

Finish cutting a narrow work-piece by feeding it with a push
stick, pressing diagonally towards the fence.

Ripping against a block
The blade persists in wandering when you are using the rip
fence, employ a rounded guide block similar to that used for
cutting parallel curves.

Clamp it to the saw table, leaving the required clearance
between blade and block, and make the rip cut freehand so
that you can compensate for the sideways drift by slightly
changing the direction of feed.

Re-sawing timber
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When re-sawing a piece of timber into thinner planks, fit a wide blade and use either the
rip fence or a guide block. Hold the work against the fence with a block of scrap wood
and feed with a push stick.

Making Curved Cuts On a Band Saw

e Sawing freehand by following a line marked on a work-piece
is not difficult to provide the blade is sharp and accurately
set. If the blade is blunt or damaged, it is much more likely
to wander and you will find yourself constantly correcting
the line of cut, which inevitably puts a strain on the blade.

e Select the width of blade to suit the minimum radius you
wish to cut, and plan the procedure to ensure that the bulk
of the work-piece is able to pass through the throat of the
saw.

1. Freehand Cutting, guide the
workpiece with both hands.

Following a curve freehand

e Feed the work into the blade, cutting at a steady rate on the waste ’}'/j: \
side of the line, and follow the curve without twisting the blade in o “\
the kerf. \ ‘,( 3

e As the blade approaches the end of the cut, keep your hands away N
from the cutting edge and, if need be, pass one hand behind the ry s’
blade to guide the work (1) If the blade begins to bind as you L% l
negotiate a tight curve, do not withdraw it. Instead, run it out to the ‘\\
side of the work through the waste and start the cut again. It may b0 T ,|
be necessary to perform a similar procedure several times to 2. Cutting a tight curve
Comp|ete a curve (2) Remove waste in sections.

e If you suspect in advance that it will be impossible to complete a cut in one flowing
movement, make short straight cuts through the waste so that it will fall away in
sections as the curved cut progresses (3).
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3. Cut waste first 4. Drill holes at strategic
Waste falls away as curve is cut. points to change direction

e Alternatively, drill clearance holes at strategic points so that you can turn the blade in
another direction (4). If there’s no escape route for a binding blade, switch off and slowly back
out the kerf.
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@ To cut a number of work-pieces to the same length, extend the

Crosscutting on a Band Saw

Reasonably accurate crosscutting is possible on a band saw
but the finish will not be as good as on a table saw. If
appearance is important, you will need to plane or sand the
end grain.

Hold the work firmly against the miter fence and feed it past
the blade by sliding the fence along its groove machined in the
saw table. Don'’t forces the pace or you will distort the blade.
Clamp a block to the rip fence to serve as an end stop when
you want to saw several identical offcuts (1).

saw’s mitre fence with wooden facing and clamp an end stop to it.
But the squared end of each workpiece against the end stops and
cut it to length (2). Cut a miter by adjusting the angle of the fence.
To make a compound-angle miter, tilt the saw table at the same
time.

Cutting parallel curves

Curves components often have parallel sides. To help cut one
curve parallel to another, round over the end of a block of timber
and clamp it to the saw table, leaving a clearance between it and
the blade equal to the width of the finished work-piece. Run one of
the curves against the rounded end of the block while following
the other marked line with the saw blade.

Cutting identical components

To make identical components, cut several blanks and pin
them together through the waste.

Following the outline of the work-piece marked on the top
blank, cut all the components in a single pass.

Cutting three-dimensional curves with a band saw

To cut a component that has three-dimensional curves (a
cabriole leg, for example) mark out its shape on two adjacent
sides of a square-section blank.

Cut one side freehand, then replace the waste and tape it in
position. Turn the work-piece through 90 degrees in order to
cut the second curve

Cutting Joints on a Band Saw

Any joint that incorporates a tongue — a tenon, lap joint, barefaced
housing, corner halving joint and so on — can be cut in a similar
way. The procedure for cutting a tenon demonstrates the principle.
To avoid having to back out of a deep cut, always saw the

2. Cutting identical
components to length

S

e

\

N

Cutting parallel curves
Feed the work against a
rounded block clamped to the
saw table.

Cutting a cabriole leg
Tape waste onto the workpiece
before making the second cut.

l

\..—ﬁ.,.__
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shoulders first. Do so when you cut alongside the tongue to get rid of the waste

e Using an end stop clamped to the rip fence as a guide, crosscut the shoulder line of the
tenon.

e Adjust the rip fence to saw alongside the tenon, with the waste facing away from the
fence. Set the depth stop to complete the cut on the shoulder line. If your saw is not
fitted with a depth stop, clamp a block to the fence ahead of the work.

e To ensure that the tenon is centered on the rail, cut one side, then turn the work over
and cut the other.

Cutting a Tenon
e Adjust the saw’s depth stop to complete the cut on the tenon’s shoulder line.

LAP Test Practical Demonstration
Name: Date:
Time started: Time finished:

Instructions: Given necessary templates, tools and materials you are required to perform
the following tasks within 4 hours.

e Identify and describe all controls, adjustments, and functions of the band saw.

e Dress appropriately and wear appropriate personal protective equipment for the
cutting operation.

e Correctly setup and adjust the band saw for all types of required cuts.

e Apply good judgment in selecting clamping/securing method for work piece and
accurately position work piece for cutting operation.

e Demonstrates proper application and use of miter cuts, relief cuts, and push blocks.

e Students must be able to reset all saw functions and clean up saw in preparation for
next user.
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Self-Check -5

Written Test

Directions: Answer all the questions listed below.

next page:

Use the Answer sheet provided in the

Match column A with column B. Select the letter of the correct answer from column B &
write your answer on the provided space in front of the number in column A
If you wish to change your answer place an x mark on your previous answer and write

your preferred answer

Column A Column B
----------------- Cuts made perpendicular to the long axis
of the work piece. (2 points) Rip cuts

------------------ Cuts made parallel to the long axis of
the work piece. (2 points)

Cross cuts or “cutoffs”

----------------- the narrow ribbon like nature of the blade Radius or curved cuts

allows the operator to turn the work piece about the
blade while advancing the cut thru the material. The
minimum radius is about three times the blade width.
(2points)

Note: Satisfactory rating — 6 points Unsatisfactory - below 6 points

You can ask you teacher for the copy of the correct answers.

Answer Sheet

Name:

Score =

Rating:

Date:
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Information sheet-7 Oscillating Spindle Sander

U Spindle
Wood

Direction of feed

Safety Precautions

Hazards

Abrasions

Flying debris (potential eye and face damage)
Electrical shock

Entanglement of hair, jewelry or clothing
Fire risk

S ty Fundamentals
Site Specific Training

On/ Off
Switch

Protective Equipment
Safety Glasses

Hearing protection

Tie back long hair

Avoid loose fitting clothing

The spindle sander is used to sand inside (concave) curves. The spindle rotates while
simultaneously oscillating up and down. This helps keep the abrasive from loading up
and overheating, which would happen if the spindle did not move up and down. Various
spindle sizes can be used on the machine to accommodate different work radii.

1) Always use the largest spindle possible for the radius being sanded. Using a
smaller spindle makes it more difficult to get a smooth curve, takes longer, and
results in excessive abrasive wear.

2) Always feed against or into the direction of the spindle rotation.

3) Avoid excessive pressure on the spindle. Too much pressure generates heat
and will quickly damage the abrasive.

4) Use the throat plate that leaves the smallest opening around the spindle.
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5) Hand-tighten the spindles only. Do not use wrenches to tighten spindles; this
can result in the spindle becoming stuck in the collet.

6) Every component of the spindle sander has a home on the tool rack. Do not
leave spindles, throat plates, or wrenches lying around; return them to their
proper location in the tool rack.

7) Notify the instructor if the spindle abrasives are excessively worn.

Operation Sheet 18 .
P ! Operation Startup

Step 1 Put on PPE listed above Bobbin
Step 2 Ensure work area is clean and free of obstacles \
Step 3 Ensure all guards are present and function lﬂ\
properly )
Step 4 Make necessary adjustments for safe operation u“w
Step 5 Inspect machine for damage or obstructions to % et
operation /

Step 6 Turn on sander using power switch located at front l
of the machine

Step 7 Begin work

Step 8 Slowly press work piece against the spindle, avoid

feeding material to quickly / o ‘ ‘
Step 9 Keep hands clear of sanding surfaces ("&E&j N7 6 -
Shutdown

1. Remove work piece
2. Turn off tool using power switch
3. Allow sander to stop on its own

USING THE BOBBIN SANDER

Operation Sheet 19 . .
P ! Mounting Sanding Sleeves

1. Thoroughly clean the arbors (A) on all of the spindle assemblies.
Also clean the arbor housing on the sander

2. Slip the sanding sleeve over the spindle (B) and hold in place by 8
tightening the set screw (C) with a 2mm hex wrench (D)

3. Repeat for all of the steel spindle assemblies c

4. Place sanding assemblies in the holders found on the sides of the
sander
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Operation Sheet 20 . . .
P Installing Sanding Assemblies

WARNING: Disconnect the sander from the power
source when installing or removing sanding assemblies.
Failure to comply may cause serious injury

Thoroughly clean the arbor and arbor housing before
installing the sanding assemblies

Thread the arbor (A) into the arbor housing (B)

Use the provided wrenches to hold the lower arbor
housing nut (C) while turning the arbor nut (D) clockwise

Operation Sheet 21 Removing Sanding Assemblies and Replacing
Sanding Sleeve

N =

WwnN e

YV VVY

. Loosen hex nut (A) with a 26 mm wrench or large adjustable

Disconnect the sander from the power source
Use the provided wrenches to hold the upper housing nut (E) while turning the arbor nut
(D) counterclockwise

Replacing Sanding Sleeve L —

B
wrench

. Slide the sanding sleeve (B) off the drum and replace with a

new sanding sleeve

. If you are replacing the sanding sleeve on the steel spindles,

loosen the set screw found on the arbor nut

. Remove sanding sleeve from the spindle and replace with new

sanding sleeve

. Tighten the set screw

Adjusting Sanding Table

Loosen the lock knobs on the sides of the table

Using the scale on the side of the table, adjust the table to the desired angle
Tighten the lock knobs once the desired angle is met (0° to 45°)
Maintenance

Wipe the machine down after each use

Keep exposed metal surfaces clean and rust free

Make periodic inspection of the operation of the machine

Replace gear lube at 800 hours of use
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Information sheet-8 Hollow Chisel Mortiser

- Hand levor tocontrol
L = and fall mechanism
Stopistart control swilch ! o ' 4 e
O 7
v 3
3 -
"

Onvoll isolator

Depth stop

Table

J

Tabie cross traverse
handwheel

e The hollow chisel mortiser is uniquely capable of making a square hole. It does so by
forcing a hollow, four-sided chisel into the wood, and removing the encircled waste with a
special drill bit. Due to the forces involved, a lot of heat is generated.

e Setup of this machine is critical; improper positioning of the chisel and bit can ruin the tool
or the work piece.

1. You must be checked out on this machine before using it. Check with the instructor or
aide for detailed instructions prior to using the hollow chisel mortiser.

2. Ensure the chisel and drill bit are sharp prior to installation.

3. The bit should be positioned about .020” below the chisel. This is approximately the
thickness of a non-flexible 6” scale, or a dime. The spacing can be accomplished by
installing the chisel with a .020” spacer between the chisel shoulder and the upper bushing.
Then, install the drill bit with the bit tight against the mouth of the chisel; tighten the chuck.
Remove the .020” spacer, slide the chisel up tight against the bushing, and tighten with the
appropriate wrench. Ensure the chisel is square to the fence when it is tightened.

4. When the machine is turned on, some squeaking is normal. It is caused by the bit
rubbing against the chisel. If the noise is excessive, check your setup.

5. If using the depth stop or other stops, make sure lock bolts are securely tightened.

6. Ensure the work is securely clamped in place.
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7. Always use a backer board to prevent damage to the bit and minimize tearout on through

mortises.

8. Do not cut more than about 1/2" deep at a time. Deeper cuts may result in the chisel
getting stuck in the work piece. If a deeper cut is desired, make a 1/2" cut, move the work
piece over and make an overlapping cut of greater depth. Continue this back-and-forth

process until the desired depth is achieved.

9. Harder woods will require shallower cuts and greater care in drilling.

10. Do not apply excessive force. If excessive force is required, check your setup and/or
have the instructor check it.

Longitudmai

Lateral
\

Lateral snde lock

Rise and fall

Figure 2- The table. Longitudinal movement is effected by
control of the large hand-wheel at the front of the machine.
Lateral movement is effected by control of the small wheel
to the left of the large hand-wheel. The table also has a rise

movement

adjustment

/ Slide

and fall hand-wheel control as illustrated

Figure 1- Depth stop.
Pre-set to determine the depth of the cut.
The depth stop moves with the chisel.

Auger bush housing

‘- ¢ ¥ ~
3. § INH
Chip Llowe ‘ LS r
- ———n_ 1IN 5
J - y

Chise
Figure 3 — Headstock, chisel, and auger. bush housing /&2
The auger bush fits into the auger bush housing Ein enpages in (.
section and is secured with an Allen Key. bush
This enables tightening of the auger shank when the pr——
chisel section is entered.
\\ —

AUGER BUSH

AND AUGER BUSH HOUSING
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Figure 4 — The chisel bush is entered into the chisel
bush housing with the slot engaging the pin
incorporated in the housing. The securing pinch bolt
completes fixing after the chisel is squared.

.. CHISEL BUSH

Tenoner Machine

UPPER HANDWHEEL GUARD
CUTTER HEAD CLAMPING LEVER
THICKNESS GAUGE

CIRCULAR CUTTER

THICKNESS GAUGE wtx—\ CLAMPING ROO
B
' —=
y —
CUTTER B —
e,
CUTTER rCE A by 4

\__-_-'!‘

EARR:AGE
TOPPER

TILTING
MECHANISM

ADJUSTABLE
WHELL

CARRIAGE

CARRIAGE
TRACK
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As the furniture industry grows the need for more fast and specialized machines grows
along with it.
Such need is very well noted in small shops when making wood joints. Tenons in a
small company are done by using a spindle moulder or even a circular saw. But for
larger companies whose demand for such joint are high, a TENONER machine is more
practical for the need.

Principle of Operation
The tenoner has cutter blocks, which unlike the spindle moulder, its cutter block
revolves around the stationary work-piece.
The work-piece is placed on top of the table and securely fastened by a hold down
clamp.
It also has a circular blade that has a parallel cutting circle with the cutter block to cut
the final length of the work-piece.
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Self-Check -6 Written Test

Directions: Answer all the questions listed below. Use the Answer sheet provided in the

next page:

Match column A with column B. Select the letter of the correct answer from column B &
write your answer on the provided space in front of the number in column A
If you wish to change your answer place an x mark on your previous answer and write

your preferred answer

Column A Column B
----------------- The bit should be positioned about ------- below Depth stop
the chisel. (1 points)
------------------ Do not cut more than about ------ deep at a 020~
time. (2 points)
--------- Pre-set to determine the depth of the cut. 172"
The depth stop moves with the chisel.
Note: Satisfactory rating — 3 points Unsatisfactory - below 3 points
You can ask you teacher for the copy of the correct answers.
Answer Sheet
Score =
Rating:
Name: Date:
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Information sheet-9 Spindle Moulder

Steel

LT —-— — Cover

Moulding
spindle

Fence
plates

—  Arbor
arrester

Brake

Description of the Spindle Moulder

The Vertical Spindle Moulder or “ Spindle” is the most universal and the most
interesting of the basic woodworking machines. For the expert wood machinist there is
no limit to the operations that can be performed on this machine.

The most common operations done on the spindle moulder are:

Grooving

Rebating

Profiling curved or straights /edges

Shaping
Apart from this, complete wood joints can be made, such as:

Half lap

Mortise and tenon joints
Tongue and groove joints

Dovetail joints

Mitre joints

Housing joints, etc.
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Work Table

The “Table” (1) is fixed onto the base. It must be of reasonable size (not smaller than
110x80cm).

It has a circular opening through which the spindle (3) is inserted into the arbor head.
This opening can be closed up by inserting sets of rings (2) of different diameter.

1. Wooden fence plates with borings

2. Steel hand guard

3. Cover

4. Screw for adjusting the whole fence

5. Screw for adjusting the wooden fence plates

Fence
The fence rests on the worktable. It can be set at any distance and angle from the
spindle to allow for cuts of different depth.
The “fence plates” (1) should be made of hard wood (Beech wood, Oak,etc.)
This allows for easy fixing of safety devices and implements with nails or screws.
Furthermore, wooden fence plates are easily replaced if worn out and will not destroy
rotating tools if these are accidentally brought too near to the fence.

Each fence plate should be adjustable individually in depth and lengthwise.

e DO NOT use this machine unless you have been instructed

in its safe use and operation and have been given permission

&

PERSONAL PROTECTIVE EQUIPMENT

Safety glasses must be worn Long and loose hair must be Hearing protection must be
at all times in work areas. contained. worn.

Sturdy footwear must be & Close fitting/protective Rings and jewellery must
worn at all times in work clothing must be worn. not be worn.

areas.

PRE-OPERATIONAL SAFETY CHECKS

v’ Locate and ensure you are familiar with all machine operations and controls.

v" Ensure all guards are fitted, secure and functional. Do not operate if guards are missing
or faulty.

v’ Check workspaces and walkways to ensure no slip/trip hazards are present.
v Ensure cutter is in good condition and securely mounted.

OPERATIONAL SAFETY CHECKS

v Keep clear of moving machine parts.

v’ Follow correct clamping procedures. Keep overhangs as small as possible and check
work piece is secure.
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Ensure you have selected correct speed and rate.
Ensure you have set the correct depth of cut.

ENDING OPERATIONS AND CLEANING UP

v
v

v

Switch off the machine when work completed.

Before making adjustments and measurements or before cleaning swarf accumulations,
switch off and bring the machine to a complete standstill.

Leave the machine and work area in a safe, clean and tidy state.

POTENTIAL HAZARDS AND INJURIES

Sharp cutters.

Skin irritation.

Moving machine parts.

Eye injuries.

Metal splinters and burrs.

Hair/clothing getting caught in moving machine parts.

DON'T

X
X
X

OuhsWNE

7.
8.
9.

Do not use faulty equipment. Immediately report suspect machinery.
Never leave the machine running unattended.
Do not leave equipment on top of the machine.

General Rules for Correct Operation

Check spindle, spindle collars, locking nut, ensure that all parts are free of dust and dirt.
Clean parts as necessary and place them on piece of wood on spindle table.

Place small collar on bottom of spindle shaft.

Place cutting head on spindle, ensuring that cutters are pointing in cutting direction.
Put on other collars.

Fasten locking nut gently but firmly. Never run spindle without collars and locking nut
securely fastened. Danger of breakage!

Use flexible steel hand guard or ring fence.

Check all screws and levers for tightness.

Release arbor arrester and turn spindle by hand it ensure free run.

10. Check correct speed
11. Make sure that nobody is standing in the dangerous area.
12. Keep the area in front and behind the machine clean in order to assure that you stand

safely and firm on the floor

13. Switch on motor; allow coming to full speed before you start to work.
14.Place your hands firmly on work piece.
15.Feed work piece into the cutter head slowly but steadily.
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Operation Sheet 22 Set up for Rebating

Step 1- Adjustment of height and depth of cutting head only with machine switched off.
Step 2- Close the opening of the working table as much as possible by using rings.
Step 3- Bring wooden fence plates as near as possible to cutting head.

Step 4- Use special rulers for adjusting the correct height and depth.

Step 5- Close the cover at the back

Step 6- Use flexible steel hand guard

Step 7- Check all screws and levers for tightness

Step 8- Always use a sample piece to test the correct set-up

General Notes on Spindle Tools

Cutter heads with self-locking knife holders are always to be preferred over other
systems

Do not allow cutters to project too far over the cutter head body! Cutters must be placed
well inside the tool

Do not use cutters with more than one cutting edge.

Try to use cutters in pairs

Do not use universal cutter head knives on slotted collars.

Old planer strip knives are totally unsuitable as material for making profiling knives!
When a new cutter is required, use only special cutter blanks. The maximum speeds for
spindle tools used in training workshops are listed again hereunder:
Slotted collar n max=4500 rpm

Adjustable wobbling saw, 250 mm n max=3500 rpm

Universal cutter head n max=6000 rpm

Do not exceed these maximum speeds!

Operation Sheet 23
P Rebating along the Grain

Rebate Cutter Head with two pre-Cutters
Flexible Steel Hand Guard

Step 1 Check spindle, spindle collars, locking nut, ensure that all parts are free of dust
and dirt.

Step 2 Clean parts as necessary and place them on piece of wood on spindle table

Step 3 Inspect rebate cutter head for sharpness; check fixing of cutters and spurs.
Step 4 Place small collar on bottom of spindle shaft.

Step 5 Place rebate cutter head on spindle, ensuring that cutters are pointing in cutting
direction.

Step 6 Put on other collars. The largest collar is placed on the top directly under the
locking nut.

Step 7 Fasten locking nut gently but firmly.

Step 8 Adjust height and depth of cut.
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Step 9 Close wooden fence plates to leave only little space between fence plates and
cutter head.

Step 10 Check all screws and levers for tightness.

Step 11Release arbor arrester and turn spindle by hand it ensure free run.

Step 12 Place flexible steel hand guard in holes in wooden fence plates; ensure

sufficient allowance between guard and cutter head.

Step 13 Check correct speeds (6000 rpm)

Step 14 Switch on motor; allow coming full speed

Step 15 Place your hands firmly on work piece

Step 16 Feed work pieces into the cutter head slowly but steadily, from right to left

Rebating along the Grain with Feed Installation
Procedure:
As mentioned above, additional:
. Adjust the feed installation slight inclined to the feeding direction so that the item is
proper pressed against the fence.
. Use the feed installation also for every test molding
Rebating along the Grain Short Iltems
Procedure:
As mentioned above, additional:
1. Use a jig for the feeding of work piece
2. Make sure that the jig is big enough to place your hands on it.
3. Cut-out of the jig must have the same size than the work piece so that we have a
proper pressure against the fence and the working table
4. For every new work piece is a need of a matching jig.

Operation Sheet 24

Rebating Across the Grain

Rebate Cutter Head with 2 Pre Cutters
Flexible Steel Hand Guard
Cut Through Board

Push Block

Step 1 Set up the machine according to steps 1to 7.

Step 2 Adjust height of cut

Step 3 Fix cut through board to wooden fence plates with two clamps.

Step 4 Release arbor arrester and turn spindle by hand to ensure free run.

Step 5 Check all screws and levers for tightness

Step 6 Check correct speed (6000 rpm)

Step 7 Place flexible steel hand guard in holes on fence plates.

Step 8 Turn on the motor

Step 9 Open right fence fastening screw and cut haft way through board.

Step 10 Close right fence fastening screw and open left one. Complete cut until cutter
head projects out of cut through board as desired.

Step 11 Switch off motor and check correct cutting depth
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Step 12 Switch on motor.

Step 13 Placed closed left hand flat on work piece and press short end well against
fence keeping it well out of reach of the rotating cutter head.

Step 14Take push block in right hand and place behind work piece.

Step 15 Push work piece forward into the cutter head using the push block for safe and

easy guidance and to prevent splitting.

Safety with Rebating Across the Grain

Use only soft wood for cutting through boards. Plywood’s is unsuitable as it damages
the cutter heads. Use small pieces of packing wood on back of fence plates to prevent
slipping of clamps.

Moulding of Frame

As mentioned above, additional:

1. Use a special jig to cover the opening in the wooden frame plates.

2. Use a pressure board to press the frame properly against working table.
3. Use a push block to avoid splitting.

4. For large frames use table extension.

Removabie rings  Fence can be moved laterally this distance
/

REAR VIEW OF FENCE

Figure. lllustration of a spindle moulder showing the rear view of the fence
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Cover

Screw for

adjusting Screw for

the wooden _~ adjusting
~ the whole

fence

Wooden fence plates Steel hand
with borings guard

Figure — lllustration showing the top view of the spindle moulder

Runon Ringontop
Nailed template

Figure — lllustration of timber shaped with the use of a nailed template, run-on ring on
top

Figure — lllustration of run-on ring on
bottom, clamped template
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Figure — lllustration shoWing a featherboar Figure — lllustration showing a frame
being moulded




scrapwood

Figure — Adjusting of height and depth of a cut
with a rebate cutter block

Figure —
Proper position for the hand during a cutting
operation. Use always a steel hand guard and
check your machine set-up with a piece of

Self-Check -7

Written Test

Directions: Answer all the questions listed below. Use the Answer sheet provided in the

next page:

1) What are the most common operations done on the spindle moulder?

Note: Satisfactory rating — 3 points

Unsatisfactory - below 3 points

You can ask you teacher for the copy of the correct answers.

Name:

Answer Sheet

Score =

Rating:

Date:
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Information sheet-10 Wood Lathe

Faceplate Live center

Headstock Tailstock
\ Tool rest /
Bed
- )23

ol e

F Tus -

On/Off switch
The lathe is used to make round or cylindrical shapes. Its primary components are the bed,
headstock, tailstock, and tool rest. The work is rotated using a motor in the headstock;
various tools are used at the tool rest to shape the work. The tailstock is used to support
longer work at the opposite end of the bed. The lathe can be used to make a variety of
turned objects, including table or chair legs, spindles, goblets, and bowils.
1. Always wear a face shield and eye protection when operating the lathe.

B

2. Remove or fasten any loose clothing and roll sleeves above your elbows. Tie long hair
up and back.

3. Be sure belt covers are in place and closed.

4. Keep the floor where you are standing clear of chips to provide good footing.
5. Make sure the stock is free from checks, loose knots, or other defects.

6. Make sure the stock is correctly mounted on the lathe.

7. For faceplate turning, carefully select the screws used to secure the work. The screws
must be properly sized for the design; they must not contact the cutting tools while you are
working. Use a screw in every hole provided in the faceplate.

8. Make sure all screws are tight and check them occasionally.
9. Clamp the tool rest holder and tool rest firmly.

10. Make adjustments to the tool rest only when the lathe is at a complete stop.

11. Keep the tool rest as close as reasonably possible to the stock by frequently stopping
the lathe and adjusting the tool rest.

12. Adjust the tool rest height so the cutting edge of the tool is at or just below the center of
the work piece.

13. Before turning on the lathe, rotate the stock at least one full revolution by hand to make
sure it clears the tool rest and all parts of the lathe.
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14. Always hold the turning tool firmly against the tool rest.
15. Remove the tool rest when sanding, polishing, or finishing the workpiece.
16. Use a tailstock with a bearing center (live center) whenever possible.

17. Adjust the tailstock center so that the point is firmly embedded in the stock without
impeding free rotation.

18. Run the lathe at slow speed when beginning any turning operation. When the stock is
balanced and does not vibrate the speed may be increased.

19. If the lathe vibrates, it is running too fast or the stock is not properly secured. Stop the
lathe and correct the problem.

20. The speed selector on a variable speed lathe must be operated only while the lathe is
turning. A variable speed lathe does not have a belt which is moved between different sized
pulleys to change the speed; it typically has a knob or handle on the front that can be
rotated.

21. Stand to the side when starting the lathe.

22. Keep your hands away from the stock while it is rotating.

23. Keep your tools sharp since dull tools are harder to control and leave a rough surface
on the work.

24. Stop the lathe to make measurements with calipers.

25. When polishing use a small rag folded in a pad, not wrapped around your finger.

26. Sand and polish only on the underside of the work.

27. A dust mask is recommended when sanding, especially with exotic or splatted woods.
28. Cut faceplate stock round on the band saw before mounting on the faceplate.

29. Allow glued stock or mounting blocks to cure at least 24 hours before using.

30. On faceplate turnings keep an accurate check on cutting depth to avoid striking the
mounting screws.
DO NOT use this machine unless you have been instructed
in its safe use and operation and have been given permission

PERSONAL PROTECTIVE EQUIPMENT

: Safety glasses must be worn 4 Long and loose hair must be Hearing protection may be
at all times in work areas. contained. required.

Sturdy footwear must be & Close fitting/protective Rings and jewellery must
worn at all times in work clothing must be worn. not be worn.
areas.
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PRE-OPERATIONAL SAFETY CHECKS

v Locate and ensure you are familiar with all machine operations and controls.

v Ensure all guards are fitted, secure and functional. Do not operate if guards are missing
or faulty.

v’ Check workspaces and walkways to ensure no slip/trip hazards are present.
v’ Ensure the work-piece has been suitably prepared for the lathe operation.

v Work-piece must be securely fastened to face plate, chuck or between centres.
v Adjust speed to suit the diameter of the work and turning operation.

v Rotate the work-piece by hand to check clearance between tool rest and bed.
v Ensure the cutting tools are sharp and in good condition.

v/ Start the dust extraction unit before using the machine.

OPERATIONAL SAFETY CHECKS

4 Only one person may operate this machine at any one time.

v Before making adjustments, switch off and bring the machine to a complete standstill.
4 Keep the tool rest adjusted close to the work and at the correct height.

4 Adjust speed to suit the diameter of the work and turning operation.

4 Stop the lathe and remove all tool rests before sanding.

ENDING OPERATIONS AND CLEANING UP

v/ Switch off the machine when work completed.

v/ Return all chisels and other tools to racks.

v/ Remove all tool-rests and place in rack.

v Leave the machine in a safe, clean and tidy state.

POTENTIAL HAZARDS AND INJURIES

Eye injuries from flying debris or defective timber.
Hair/clothing getting caught in moving machine parts.
Airborne dust.

DON'T
X Do not use faulty equipment. Immediately report suspect equipment.
X Never leave the machine running unattended.
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Q:) Lathe Operation

|_\

. Plain turning.

e |t is an operation of removing excess material
from the surface of the cylindrical work piece.

e In this operation, the work is held either in the
chuck or between centers and the longitudinal
feed is given to the tool either by hand or power.

2. Step turning.

diameters in the work peice are produced.

w

. Undercutting or grooving.

e |t is the process of reducing, the diameter of a work

piece over a very narrow surface.

e The work is revolved at half the speed of turning
and a grooving tool of required shape is fed straight

into the work by rotating the cross-slide screw.

4. Forming.

It is carried out in the similar way as plain turning.

In this type of lathe operation various steps of different

Chuck
'_‘l—\‘_T /Work

e It is an operation of turning a convex,
concave or any irregular shape.

e Form turning may be accomplished by the
following methods (i) Using a forming tool, (ii)

Convex form

X

Concave form
End radius

@

il
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Combining cross land longitudinal feed, (iii) Tracing or copying a template.
5. Spindle Turning

e Spindle turning refers to the process of shaping a piece of wood held between the
head stock and the tail stock, where the grain of wood runs parallel to the axis of the
lathe.

e It is also known as turning between centers. Scraping tools may be used but you
need to sand off to remove the rough surface.

Examples of spindle turned items are;

table and chair legs,

furniture legs,

lamp columns,

tool and drawers handle, and etc.

6. Face Turning

Face turning is the term used to describe the process of producing circular edges and
surfaces, and hollow ends of the work piece mounted on the face plate. Work piece
that are face turned usually have their grains running at right angle to the axis of the
lathe. Always select a speed appropriate to the diameter of the work or the type of
wood you want to turn.

Examples of items that are face turned are;

v" bowls

v" bases for stand
v" Circular tools, etc.
7. Cup chuck turning

Is process of shaping a work piece mounted in a cup chuck. The work piece is first
spindle turned and one end slightly tapered to be driven in to the tapered mouth of
the cup chuck.

Examples of cup chuck turned items are:-

- egg cups
- salt and pepper shakers, etc
9.4 Turning Tools
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Stock

Two-hand

Positioning
Direction
{of Wwrn)
Adjustable

Tool Rest

Tools used to cut and shape the wood as it turns in the lathe are called turning chisels.
Most common shapes are the gouge, skew, round nose, and parting tool. Other
types also available such as spear point chisel, facing chisel, etc.

@ The gouge is used primarily to rough down the stock to its approximate diameter. It
also used to make cove cuts.

Fig - Gouge

* The skew is used often on the wood lathe. It produce finishing cuts to smooth a
cylinder and makes bead and v-grooves. The skew also used to scrape faceplate
turning.

71



wlov il ey T
s %

5

&

By

;(\l

Cory, TVET gg““d

<@ The round nose is usually used to scrape faceplate turnings for straight and curved
cuts.

& The parting tool is a narrow chisel used in a scraping fashion to make narrow
grooves for measuring diameters with calipers.

& The facing chisel it ranges in size from 12mm to 25mm is slightly beveled along one
or both edges for side scraping. It is used for surfacing and rounding convex surfaces
and beads when face tuning and also for forming round, beads, and cylinders when
center turning.

& The spear point chisel is ground to a point of about 60 degree. It is generally used for
scraping v-grooves, rounds, and beads, square shoulders and also for flat surfacing.
The useful size ranges from 12mm to 18mm.

Q{> Factors which determine the best speed

() Cutting speed. It is the peripheral speed of the work past the cuttin, tool or the
speed, at which the metal is removed by the tool from the work. It is expressed in
metres / mm.

(ii)Feed. It is the distance the tool advances for each revolution of-lhe workpiece. It is
expressed in mm / revolution,

(iii) Depth of cut. Itis the perpendicular distance measured from the

machined surface to the uncut surface of work. It is expressed in mm.

Operation Sheet 25 Procedures of using lathes

Step-1 Learn the components of your lathe. A basic wood lathe consists of a bed,
headstock, tailstock, and tool rest. Here are the functions of each of these parts.

% The headstock consists of the drive train, including the motor, pulleys, belts, and
spindle, and for a right handed turner, will be located on the left end of the lathe.
Mounted on the end of the headstock facing the tailstock is the spindle and the spur
center or for face turning such as bowls and plates, or other flat or face work, the
face plate assembly.

L)

>

K/
*

This is the tailstock, the crank on the end forces the cup center into the end of the
work piece.

)

% The tail stock is the free spinning end of the lathe, and has the tailstock spindle and
the cup center, as well as a hand-wheel or other feature for clamping or securing the
work piece between the lathe centers.

L)
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% the tool rest is a pretty massive steel assembly, to support the tool while cutting.

The tool rest is similar to a mechanical arm with a metal guide bar to support the chisel
or knife used for turning the work piece. It usually can be adjusted by sliding the
length of the bed at its base, with an intermediate arm that can swing from a parallel
to a perpendicular position in relation to the lathe bed, and the upper arm, which
holds the actual tool rest bar. This assembly has as many as three swivel joints, all of
which tighten with a setscrew or clamp to keep it secure while turning is in progress.

Step- 2 Choose the lathe operation you are going to begin with. A simple task might be
to turn a square or irregularly shaped piece of wood to a true cylindrical shape, often
the first step to forming a spindle or other round item.

Step-3 Select a suitable piece of wood for your project. For a beginner, using a softwood
like southern yellow pine, lodge-pole pine, or balsam fir may be a good idea. Look for
a piece with fairly straight grain, and few, tight, knots. Never turn a split piece of
stock, or one with loose knots, these may separate during turning, and become
projectiles traveling at a significant speed.

Step- 4 Square the stock. For example, if you are going to begin with a piece of 2X4
lumber, rip it to a nominally square shape, such as 2X2. You can then chamfer, or
bevel the square corners, effectively creating an octagonal piece, which will reduce
the amount of wood that must be removed to reach your desired cylindrical shape.

Step-5 Cut the stock to the desired length. For a beginner, starting with a relatively short
length, less than 2 foot long for an intermediate, or medium sized lathe, is a good
choice. Longer work pieces are difficult to true, and maintaining a uniform diameter
along the length of a longer piece can take a lot of work.

Step-6 Mark the center of each end of your stock, and position it between the lathe
centers. Assuming the tailstock is not locked in position, slide this until it pushes the
cup center into the tail end of your work piece. Using the hand crank, tighten the
tailstock spindle so that it pushes the stock into the spur center, mounted on the
headstock spindle. Make sure the work piece is securely held, and all clamps are
tightened, otherwise, the work piece may fly off the lathe while you are turning.

Step-7 Position the tool rest parallel to the length of the work piece, keeping it far
enough back to allow the work piece to rotate without hitting it, but as close as
possible. A good working distance is about 3/4 of an inch. Remember, the closer the
tool rest is to the turning work piece, the more leverage and better control you will
have with your knife (chisel).
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Step-8 Free spin, or hand turn the work piece to make sure it doesn't hit the tool rest. It
is a good practice to always turn a work piece by hand before turning the lathe on,
making sure it has sufficient clearance.

Step-9 Choose the knife you will use for the turning operation. A roughing gouge is a
good choice for beginning to turn an irregular or square work piece down to a round
shape. Practice holding the knife on the tool rest, using your left (again, for right
handed persons) hand on the metal blade behind the tool rest, and your right near
the end of the handle. Keeping your elbows in, and braced against your body will
give you better control of the tool.

Step-10 Turn the lathe on, making sure it is at the lowest speed setting. Place the cutting
edge of the tool on the rest, keeping clear of the rotating work piece, check your grip,
and slowly begin easing it toward the work piece. You want to move in toward it
perpendicular to the work piece, until the cutting edge just touches the wood. Forcing
it or moving too quickly will cause the tool to jam into the wood, and it will either
break off, or you will lose your grip on the tool if the lathe doesn't stall out. This is one
of the most dangerous steps in beginning turning.

Step-11 Begin moving the cutting edge parallel to the rotation of the work piece,
continuing to make a light cut along its length. When using a roughing gouge or
similar tool, you can cant, or pitch the tool edge so chips are thrown at an angle from
the work piece, so you do not become covered with them while you turn. Twist the
tool slightly and observe the flight path of the chips to adjust it so they fly away from
you to your right or left.

Step-12 Continue pushing the tool into the stock gradually, in passes, so that you
remove a roughly equal amount of wood with each pass. This will eventually cut
away the angular corners, leaving your work piece round, and with practice,
cylindrical in shape.

Step-13 Stop the lathe frequently when you are just beginning, to check your progress,
look for stress cracks in the wood, and clear debris which may begin to accumulate
on the lathe bed. You may want to use a pair of calipers to check the diameter of
your work piece along its length so you finish with the desired diameter.

Step-14 Smooth the finished round work piece by increasing your lathe speed, and
holding your cutting tool so it barely contacts the wood, then moving it slowly along
the work piece’s length. The slower your tool movement, and finer, or lighter the cut,
the smoother the finished cut will be.

Step-15 Sand the work piece when you are finished cutting if desired. You can sand the
stock by hand while it is turning if you use caution. Turn the lathe off, and swing the
tool rest out of the way, then select a suitable grit and type of sandpaper for this
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process. Turn the lathe back on, and hold the paper lightly against the wood, moving
it back and forth to prevent removing too much wood from one area of the work

piece.
LAP Test Practical Demonstration
Name: Date:
Time started: Time finished:

Instructions: Given necessary templates, tools and materials you are required to perform
the following tasks within 3 hours.

Task 1: Interpret work order and locate and apply relevant information
Task 2: Apply safe handling requirements for equipment, products and materials, including use of

personal protective equipment

Task 3: Read and interpret cutting lists and job specifications
Task 4: Identified materials used in the work process
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Self-Check -8 Written Test

Directions: Answer all the questions listed below. Use the Answer sheet provided in the
next page:

Match column A with column B. Select the letter of the correct answer from column B &
write your answer on the provided space in front of the number in column A
If you wish to change your answer place an x mark on your previous answer and write

your preferred answer

Column A Column B
----------------- is an operation of removing excess
material from the surface of the cylindrical work piece. (2 Undercutting or grooving
points)
------------------ In this type of lathe operation various Plain turning

steps of different diameters in the work piece are
produced. (2 points)

----------------- — tis the process of reducing, the Step turning
diameter of a work piece over a very narrow surface.

(2points)

--------------- refers to the process of shaping a piece of Face turning

wood held between the head stock and the tail stock,
where the grain of wood runs parallel to the axis of
the lathe.

is the term used to describe the process of producing Spindle turning
circular edges and surfaces, and hollow ends of the
work piece mounted on the face plate.

Note: Satisfactory rating — 6 points Unsatisfactory - below 6 points

You can ask you teacher for the copy of the correct answers.

Answer Sheet
Score =

Rating:

Name: Date:
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7. operation of modern woodworking machines NERMAN
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Further reading material

ILO, PIACT, Major Hazard Control: A practical manual, 1988.
ILO, Conditions of work digest, Preventing Stress at Work, 1992.

Lees, F.P., 'Loss Prevention in the Process Industries: Hazard Identification,
Assessment and Control’, Second Edition, 1996.

Section 6.5 provides guidance on Systems and Procedures;
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Section 13 provides guidance on Control System Design;

Section 14 provides guidance on Human Factors and Human Error;
Section 19 provides guidance on Plant Commissioning and Inspection;
Section 20 provides guidance on Plant Operation;

Section 24 provides guidance on Emergency Planning.

Kirwan, B. and Ainsworth, L. K. eds., ‘A Guide to Task Analysis’, Taylor and Francis,
London, 1993.

Ball, P. W. ed., ‘The Guide to Reducing Human Error in Process Operations’, HFRG,
The SRD Association, AEA Technology, 1985.

Prepared by
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