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[bookmark: _Toc34997495]Unit overview
For this project, students make a small box with a tambour top that wraps around the back and connects underneath to the bottom of the drawer, so that when the drawer is opened the tambour section retracts at the same time. Students should have developed skills in using a variety of basic hand tools and machinery in the production of previous projects.
This project further develops the knowledge and skills of students in using the router with jigs to create complex items.
The dimensioned drawings for the tambour box and the jigs are provided and include suggestions for handle designs for the tambour section and the drawer front. Students will design and make their own handles and integrate them into their project.

[bookmark: _Toc34997496]Assignment overview
Students work individually to produce their own tambour box from 15mm and 6mm thick timber. They will also need to work collaboratively with other students to negotiate the use of resources such as the router. Their box must operate smoothly with no obvious gaps or defects in the design.
Students are required to keep a portfolio of their research and construction as per the requirements outlined on the next page. They will use this with the experience of producing their box to evaluate its development and determine whether the design was successful. 


[bookmark: _Toc18932446][bookmark: _Toc34997497][bookmark: _Toc509829727][bookmark: _Toc514103891][bookmark: _Toc17112316]The design and production process
Throughout the study of Industrial technology, students use a design process and apply it to the development of their project.
The design and production process:
involves a sequence of organised steps which provide a solution to design needs and opportunities
may take a few seconds or minutes, such as when you select what clothes to wear, or may take years as in the case with the design of a motor vehicle
may involve one person or may involve many people
may be simple or complex, depending on the task
involves the designer questioning (or evaluating) throughout the process.
[image: ]
The sequence (or steps) in design processes may vary depending on design	Does your solution perform as it should?
Throughout the process, there should be ongoing evaluation and a review if required to improve the outcomes.


[bookmark: _Toc17112314][bookmark: _Toc18932444][bookmark: _Toc34997498]Unit requirements
Students must submit the following items along with their finished project.
	Title
	Description

	Identifying and defining
	· Completed glossary of terms.

	Researching and planning
	Properties of timber
· Types of timber, including picture, characteristics, cost and availability
· Contact details for a supplier for each type of timber 
· Justification of which timber would be best

	
	Existing box designs
· Research of at least 6 different box designs – including picture, description and evaluation of each

	
	Generation of ideas for the handle
· Sketch, dimension and label at least six design ideas for their handle. 
· Evaluate each idea to show the development of the chosen solution
· Draw the selected design – include dimensions and details of construction.

	
	Cutting list
· Completed cutting list using the templates provided and costing for the timber selected

	
	Time plan
· A timeline for their project including consideration for, and evaluation of, their individual skill level, time available, selected material, tools and equipment required. Students should identify the skills they intend to develop through the construction of the project.

	
	Construction flowchart
· A flow chart of the construction process highlighting the key steps. 
· Sketches or pictures should be included with a description of what they did with ongoing evaluation identifying issues and their solutions.

	Producing and implementing
	· Students construct the tambour box following the flow chart and timelines.

	Testing and evaluating
	· A final evaluation using the scaffold that includes a justification for the response. Marks are awarded for justified responses.




[bookmark: _Toc17112315][bookmark: _Toc18932445][bookmark: _Toc34997499]Glossary
Complete the table below with definitions as you progress through the unit.
Teacher note: suggested solution included.
	Word
	Definition

	Tambour
	A tambour is a sliding flexible shutter or door on a piece of furniture.

	Router
	A router is a power tool with a shaped cutter, used in carpentry for making grooves for joints and decorative profiles.

	Jig
	A jig is a device that holds a piece of work and a template together to allow for some sort of machining operation.

	Guide bush
	The guide bush is a circular flange that fixes to the router base and acts as a small ring fence. The cutter goes through the middle of the bush and the outside edge of the bush runs against the jig or template to position the cut.

	Down cut spiral bit
	A down cut spiral bit is a type of router bit that pushes the chips down into the cut as it spins. It will leave a very clean cut on the top of the work piece but may leave a rougher finish on the bottom.

	Routing template
	A template provides a direction and surface for the guide bush to follow, allowing the router to follow a repeatable path in the mass production of components. 

	Defects
	A defect is any irregularity occurring in or on the timber which may lower its strength, durability, value or diminish its appearance.

	Density
	Density is one of the measures for the structural and mechanical properties of timber expressed as weight per unit volume in kilograms per cubic metre.

	Strength
	Strength is the measurement of the load-bearing characteristics of a piece of timber.

	Workability
	Workability refers to how easy it is to shape the timber by cutting, machining, sanding, joining and gluing.

	Grain
	Grain is the alignment of the cells and fibres along the length of the wood. Grain may be described as sloping, wavy, interlocking, spiral or straight.

	Figure
	The appearance of the wood’s surface due to its structural features, such as grain, texture, variation in colour and the way it has been converted into the timber. 

	Texture
	Timber texture describes how the sanded surface feels. Some timber feels soft and rough, which is known as coarse texture, while others feel very hard and glassy, which is known as a fine texture.

	Cutting list
	A list of all components used in the construction of a project including their dimensions, material and quantity required.

	Risk assessment
	Risk assessment is a systematic examination of safety in the workplace.

	JSA
	A job safety analysis (JSA) is a tool developed to review work steps and their associated hazards, to put in place controls to eliminate or minimise the risk of those hazards.

	Evaluation
	The process of judging or determining the success, value or quality of an item using set criteria.


[bookmark: _Toc17112317][bookmark: _Toc18932447]

[bookmark: _Toc34997500]Research
Properties of timber
Choosing the correct timber for a job can be a difficult process due to the number of different species available. Considering the properties, application, environmental impact and cost of the different species available can guide your choice. 
The properties and characteristics of timber are determined by the nature, type, size and arrangement of the cells which make up the wood. Properties of timber are also affected by moisture content and physical defects.
The main properties or working characteristics of timber that we need to consider are:
Colour
The colour of timber varies greatly. From pale grey to mid yellowy-brown, to deep red-brown. Your choice of colour will be guided by preference, availability of the specific timber species and the amount you are willing to spend. The aesthetic choice you make, based on the colour you want, needs to be balanced against these practicalities. Exotic timbers can be very expensive or may not be available in large sizes. If constructing a large project it could be worth investigating the use of inlays or veneers.
Grain
Grain is the alignment of the cells and fibres along the length of the wood. Grain can be described as straight, wavy, interlocking, cranky or sloping. Your choice of grain type depends on its availability and the desired appearance. Grain can also affect the strength and workability of the timber which we will look at later.
Texture
Texture describes how the sanded surface of the timber feels. Some timber feels soft and rough, which is known as coarse texture, while others feel very hard and glassy, which is known as a fine texture.
Figure
Figure refers to the appearance of the patterned surface. Figure is produced by variations in colour and the direction of the grain. Figure may also result from the presence of knots, growth rings and medullary rays. Figure can vary depending on the conversion technique used to harvest the timber from the tree. In some cases quarter sawing is said to produce the best figure.
Defects
Defects can be either natural or artificial and refer to a range of issues that occur with timber. Natural defects include knots, shakes, gum veins and burls and occur during the growth of the tree. Artificial defects such as spring, twist, bow, cup, collapse, felling shakes, and split occur during felling or due to defective seasoning if the timber dries out unevenly. Defects can affect the useability of the timber but can also be sought after to create particular grain effects such as using a burl to create veneers or bowls. 


Density
Density is dependent on the size of the cells, the thickness of the cell walls and the number of substances such as gum or resin present. Density is usually quoted as light, medium or heavy for timber dried to 12% moisture content, however, the Equilibrium Moisture Content (EMC) of a piece of timber may vary above or below 12% depending on the local climatic conditions. A piece of timber may be considered more dense or less dense depending on its location. Light timbers such as Balsa have large cells with very thin cell walls, whereas dense timbers such as spotted gum have narrow cells with thick cell walls.
Strength
Strength refers to the ability of the timber to withstand forces or loads. Depending on the application, this may be important. For example, timber for a jewellery box may not need to be as strong as a timber beam supporting the roof of a house. Timber with non-straight grain can be more appealing aesthetically, but it can also significantly weaken the timber and this will need to be factored into the design. Construction timbers have ratings for their strength such as F5, F7 and MGP10.
Workability
Workability refers to how easy it is to shape the timber by cutting, machining, sanding, joining and gluing, and what it is generally like to work with. Timber with non-straight grain and higher density are generally less workable due to tool wear, lifting and handling.

Cost and environmental impact
The cost of the timber must be weighed up against the other properties. Some timbers that have highly attractive features and colour can be very expensive compared to locally grown plantation timbers such as radiata pine.
Impact on the environment may also be considered. Some timbers originate in old growth rainforests that can take hundreds of years to regenerate. This can be weighed up against the use of plantation timbers that may have a lower or different impact on the environment. 
[bookmark: _Toc34997501]
Timber types
Research two types of timbers and complete the table below.
Radiata pine has been included as an example.
	Timber Name and Supplier Details
	Image and Cost
	Characteristics and Working Properties

	Radiata Pine
Local Hardware Store
sales@termitetimber.com
	[image: ]
Cost: $8.50/m for 140x19
	Radiata pine is a softwood whose availability and ease of use make it popular for all kinds of construction and decorative uses. The texture of radiata pine is fine, but uneven, and knots are common. The timber is fairly soft and has a low density, often with very wide annual growth rings. The sapwood is white to pale yellow, but often indistinguishable from the heartwood, which is light brown to yellow. Radiata pine is easy to work, apart from the knots, and it readily accepts finishes.

	
	Cost:
	

	
	Cost:
	





Justification of timber
Select the most suitable timber for your project and justify why it is the most suitable. You should consider the properties of the timber, such as colour, defects, density, strength and the cost.
	


Note: It may not be possible for you to use the timber you selected on this occasion as the school may already have purchased timber for this project.


Existing designs
Research at least six design ideas of boxes with handles and outline whether the handle design would be suitable for your box. Place labelled and annotate pictures in the space below. 


Existing design evaluation
Evaluate each of the existing designs in the table below. In your evaluation, consider the following factors:
Appearance
Components
Processes
Technology
Function

	Design
	Evaluation of design (describe positives and negatives)

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	





[bookmark: _Toc17112318][bookmark: _Toc18932448][bookmark: _Toc34997502]Design ideas
In the space below and on the following page, sketch your own design ideas for your drawer handle based on the criteria discussed with your teacher. Consider some of the features from your research of existing designs.




[bookmark: _Toc17112319][bookmark: _Toc18932449]Working drawings
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Router template
Teacher note: the following is a full scale routing template for the internal groove that will house the tambour. It is designed to be used with a 3/8” router bush and a ¼” or 6.35mm down cut spiral router bit. 
The outer dimensions should be 160mm long x 105mm wide, ensure that the dimensions are correct in case they have been scaled during printing. 
Alternatively, there is also a downloadable Adobe Illustrator file version of the Routing Template which has been formatted ready to cut on a laser engraver. It is available with the resources and a full set of PDF drawing files on the Department of Education website TAS Resources page.
[image: ]
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[bookmark: _Toc18932450][bookmark: _Toc34997503]Cutting list – tambour box
Name:	
Class:	
Teacher:	

	Part /component
	Material
	Length (mm)
	Width (mm)
	Thickness (mm)
	Quantity

	Sides
	
	180
	100
	15
	2

	Base
	
	210
	100
	8
	1

	Shelf
	
	210
	110
	8
	1

	Tambour slats
	
	220
	10
	6
	19

	Drawer front
	
	208
	47
	6
	1

	Drawer sides
	
	112
	32
	6
	2

	Drawer back
	
	202
	25
	6
	1

	Drawer base
	
	202
	109
	3
	1



[bookmark: _Toc18932451][bookmark: _Toc34997504]Costing exercise
Use the table below along with the per metre rate you researched, or as provided by your teacher, to calculate the cost of making your tambour box.
	Component
	Cost ($/m)
	Quantity
	Total

	Empty cell
	
	
	

	Empty cell
	
	
	

	Empty cell
	
	
	

	Empty cell
	
	
	

	Empty cell
	
	
	

	Empty cell
	
	
	

	Empty cell
	
	
	

	Empty cell
	
	
	

	Empty cell
	
	
	


Total cost of components:	

Labour cost $11.85/hour x _______________hours = ____________________
(This is approximately the wage earned by a first year Cabinetmaker apprentice)

	Items
	Costs

	Total cost for components +
	

	Total cost of labour
	

	Grand total to produce tambour box =
	





[bookmark: _Toc17112320][bookmark: _Toc18932452][bookmark: _Toc34997505]Planning
School timetable
Colour in the appropriate squares in the table below to indicate your timber classes for the duration of this project. This will provide a visual representation of the amount of time you have to complete your tambour box.
 You will also need to look at the school calendar to see how other activities such as sports days (S), public holidays (PH), excursions (E) or examination periods (EX) may affect the time you have available.
Teacher note: prefilled example included.
	Term:



	Week
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10



	Days
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F

	Class
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	S
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	Term:



	Week
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10



	Days
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F
	M
	T
	W
	T
	F

	Class
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	E
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Sports days (S)	 public holidays (PH) 	excursions (E) 	examination periods (EX) 

Time and action plan
On the following timeline, colour each square to indicate the steps you are going to take in constructing the tambour box. The coloured sections should show the amount of time allocated to each task and the order they should occur. Once you have completed your tambour box you will need to come back and evaluate whether this plan was successful and show where and why you needed to make changes.
Teacher note: example included.
	[bookmark: _Toc17112321][bookmark: _Toc18932453][bookmark: _Toc34997506]Actions
	Wk1
	Wk2
	Wk3
	Wk4
	Wk5
	Wk6
	Wk7
	Wk8
	Wk9
	Wk10

	Dock material for sides to length
	X
	X
	
	
	
	
	
	
	
	

	Setup jig and route groove in sides
	
	X
	X
	
	
	
	
	
	
	

	Cut outside shape of sides
	
	
	X
	X
	
	
	
	
	
	

	Cut shelf and base to size
	
	
	X
	X
	
	
	
	
	
	

	Assemble carcase of sides, base and shelf
	
	
	
	
	X
	
	
	
	
	

	Cut drawer parts to size
	
	
	
	
	
	X
	
	
	
	

	Select and cut drawer joints
	
	
	
	
	
	X
	X
	
	
	

	Assemble drawer and train fit in carcase
	
	
	
	
	
	
	
	X
	
	

	Cut and sand slats for tambour
	
	X
	X
	X
	X
	
	
	
	
	

	Assemble tambour
	
	
	
	
	
	X
	X
	
	
	

	Trial fit and then apply finish to all components
	
	
	
	
	
	
	
	
	X
	X

	Final assembly of finished box
	
	
	
	
	
	
	
	
	
	X


Risk assessment
Risk assessment is a systematic examination of safety in the workplace. The aim is to:
Identify hazards
Assess injury severity and likelihood
Implement control measures to reduce or eliminate the risks
We do this to try and improve the overall safety for all people, whether that be in a school environment, another place of work or your home.
Risk assessments assess the safety hazards across the entire workplace and consider the controls necessary to minimise the risk for all the different activities taking place. In this unit you will be carrying out a Job Safety Analysis (JSA) which is very similar to a risk assessment, except you will be focusing on the construction of your box and the hazards associated with that.
	Empty cell
	Very likely
	Likely
	Unlikely
	Highly unlikely

	Fatality
	High
	High
	High
	Medium

	Major injury
	High
	High
	Medium
	Medium

	Minor injury
	High
	Medium
	Medium
	Low

	Negligible injury
	Medium
	Medium
	Low
	Low



The table above is a matrix used to assess the level of risk by considering the consequence against the likelihood of injury if exposed to the hazard. You will use this matrix to assess the level of risk for the hazards that you identify on the next page within the construction of your project. For each hazard, you will need to consider the potential control measures you can implement to try and eliminate or minimise each risk.
[bookmark: _Toc34997507]Job safety analysis
Teacher note: suggested solution included.
	Title of operation:
	Approved by:
	Student name:

	Date:
	Department:
	Building/room:



	Procedure (in steps)
	Possible hazards
	Risk level
	Safety control

	Dock material for sides to length
	Splinter and cuts from timber or saw
	Medium
	PPE, take care when using tools and handling timber

	Setup jig and route groove in sides
	Lacerations from spinning router bit, chips of wood in eyes
	Medium
	PPE, always keep hands away from router bit, always turn router away from the body

	Cut outside shape of sides
	Splinter and cuts from timber or saw
	Medium
	PPE, take care when using tools and handling timber

	Cut shelf and base to size
	Splinter and cuts from timber or saw
	Medium
	PPE, take care when using tools and handling timber

	Assemble carcase of sides, base and shelf
	Splinters, pinched fingers, cut from biscuit joiner and dust particles in the eyes
	Medium
	PPE, always keep hands away from cutter on biscuit joiner and take care when using tools

	Cut drawer parts to size
	Splinters and cuts from timber or saw
	Medium
	PPE, take care when using tools and handling timber

	Select and cut drawer joints
	Splinters and cuts from timber, chisel or saw
	Medium
	PPE, take care when using tools and handling timber

	Assemble drawer and train fit in carcase
	Splinters and pinched fingers
	Low
	PPE, take care when using tools and handling timber

	Cut and sand slats for tambour
	Splinters and cuts from timber or saw
	Medium
	PPE, take care when using tools and handling timber

	Assemble tambour
	Burn from iron, splinters and cuts from timber or knife
	Medium
	PPE, never touch the hot plate of iron, keep fingers away from blade of knife, take care when using tools

	Trial fit and then apply finish to all components
	Exposure to fumes from finish
	Medium
	PPE, work in a well-ventilated space

	Final assembly of finished box
	Pinched fingers
	Low
	Take care




[bookmark: _Toc17112322][bookmark: _Toc18932454][bookmark: _Toc34997508]Construction process
Complete the following table to show the major steps in construction for your project. Use the same actions you listed in your time and action plan for each of the steps and elaborate on what you did, any problems encountered, and solutions you came up with.
Teacher note: description of the process has been added as a cue for the process.
	Step
	Sketch/Image
	Detailed description of process

	1
	
	Dock material for sides to length

	2
	
	Set up jig and route grooves in the side

	3
	
	Cut outside shape of sides

	4
	
	Cut shelf and base to sides

	5
	
	Assemble carcase of sides, base and shelf

	6
	
	Cut drawer parts to size

	7
	
	Select and cut drawer joints

	8
	
	Assemble drawer and trial fit in carcase

	9
	
	Cut and sand slats for tambour

	10
	
	Assemble tambour

	11
	
	Trial fit and then apply finish to all components

	12
	
	Final assembly of finished box




[bookmark: _Toc17112324][bookmark: _Toc18932456][bookmark: _Toc34997509][bookmark: _Toc17112323][bookmark: _Toc18932455]Evaluation
What were the main challenges/difficulties you faced when trying to make your project?
	


What other materials would be suitable for producing your project? What effect would they have?
	


Does your design function as intended? Is it suitable for its intended purpose and are there any modifications that would improve it?
	





Does your finished design match what you set out to build at the beginning of this unit? If it does, do you feel the design was successful? If it doesn’t, what happened along the way and how did that impact on your design?
	


What changes would you make to your design if you had to do it again?
	


Was your timeline accurate for what actually occurred? If there were changes, why did they occur and what could you have done differently to ensure that you stayed on track?
	



[bookmark: _Toc34997510]Making the box – teacher guide
Teacher note: the rest of this booklet is the teacher guide for construction of the tambour box.
Material list for router jig and template
	Part
	Material
	Length
	Width
	Thickness
	Quantity

	Base
	Plywood
	380
	280
	18
	1

	Back stop
	Pine
	380
	60
	19
	1

	Upper template support
	Pine
	340
	60
	15
	1

	Template side supports
	Pine
	110
	80
	15
	2

	End stop base
	Pine
	170
	40
	15
	1

	End stop middle
	Marine Plywood
	170
	40
	6
	1

	End stop top
	Marine Pywood
	170
	45
	6
	1

	Front clamping strip
	Marine Plywood
	380
	50
	6
	1

	Template
	Acrylic or plywood
	340
	170
	6
	1


[image: ]
Teacher note: This setup means that the timber blank to be routed will sit centrally in the jig for routing and makes the marking out process for the external curve easier. 
The front clamping strip serves to hold the workpiece in place and provide an area to securely clamp the jig to the table, alternatively a block can be glued and screwed to the underside of the base to allow it to be held in a vice.

Router template
To produce the router template: Download the router template from the Department of Education website. Laser cut or manually cut the template from acrylic or plywood. If printing the template, select the “print full size” option to ensure it is not scaled during printing. 
The routing template has been designed to fit a router with maximum Ø150mm base plate using a 3/8” router bush and a ¼” or 6.35mm down cut spiral router bit (the example box was made with one of the smaller 3/8” Makita routers, but any router that size will work). If the base is larger, the routing template and jig would need to be adjusted accordingly. 
The template shown after the working drawings in this booklet is only intended to provide the shape of the routing groove for cutting out manually.
The router jig can be used for both the left and right sides of the project by flipping it over.
The CAD drawing below shows the routing template (in blue) sitting on the routing jig. The side of the project should be placed in the void below the template.
[image: ] 
The triangular block in the picture above stops the thin arm along the bottom of the routing template from flexing whilst routing, it is 15mm thick. The block will need to be attached, ideally with glue and nails, to the front clamping strip in order to prevent the thin arm flexing outwards. 
It is positioned 20mm to the right of centre on the front clamping strip and as it is 15mm high the top surface will be flush with the top of the jig. Each of the two angled sides is at 49° to the horizontal bottom edge of the template to allow the router clearance as it enters and exits the template.
Alternative router template
The alternative solution is to extend the right hand side of the routing template lower (as shown below) to thicken the arm, to prevent flexing during routing.
[image: ]
Marking the outside shape of the sides
Prepare the sides: The timber blank to be routed for the sides needs to be 180x110x15mm. Students will trim this to a side that is 150x100x15mm after it has been routed. 
Note: if using 140mm wide timber, thickness the boards to 15mm first before cutting down to 110mm, that way the offcuts can be used for the handles and front strip for the tambour.
It should be noted that as at January 2020, ESIS indicates that Year 9 and 10 students are not permitted to operate the thicknesser.
Students will need to accurately mark it out on the blank after routing. Essentially the shape they are making is a Ø150mm circle, which has been cut off by a horizontal chord offset 25mm below the centre of the circle, as shown below. This leaves us with sides that are 100mm tall and 150mm wide.
[image: ]
Students can mark out their side on the timber blank by first locating the centre point for the circle. This is done by finding the mid-point of the base of the timber blank and then measuring up 25mm. 
Once students have found the centre point they can double-check the positioning by measuring the horizontal distance from the curved leading end of the horizontal channel as shown below, it should be 49mm. 
[image: ]
Once they have this point they will need a pair of compasses to draw the Ø150mm circle with the bottom section of it missing.

Cutting out the sides
Once they have routed it and marked out the curve for the side, they will need to cut it out. 
This can be done with a coping saw or a scroll saw.
[image: ]
Students should aim for 1mm or less from the line, however, it is important that they don’t cut into the line. If they cut farther away from the line they can start to shape their side with a rasp or file before doing the final sanding with the disc sander. 
Even if this was being done with a year 10 cohort the option of using the band saw instead is still not applicable, due to the size of the pieces being cut and the controls specifically listed in ESIS.

	[image: ]
	[image: ]

	Instruction and observation should be provided before students use the disc sander.

	The two sides should roughly line up with each other.




Making and fitting the shelf and base
The student booklet doesn’t specify the method or joint type so the decision is up to you. Students could chisel housings into the sides and insert the panels into them, use smaller dowels or use another method. The dimensions of the parts shown in the cutting list would need to be adjusted accordingly.
The instructions provided here however, are for the biscuit jointer.
The plunge depth on the biscuit jointer should be set to ‘0’ before any work is started.
[image: ]
Adjust the fence height so that the cut from the biscuit jointer will be in the middle of the components. In this case, they are 8mm thick and so the height should be set to 4mm. 
The slots in ends of the shelf and base are cut with the workpiece flat on the desk and the biscuit jointer held horizontal.
Cut the slots in the sides, for attaching the base, using the same settings on the biscuit jointer as for the corresponding slots in the ends of the base.
[image: ]
As you can see in the image above, the centre for the base has been marked on the bottom edge of the side 9mm forward of the centre point (see working drawing 4) and the biscuit jointer can then be used to cut the slot for the base with the side held firmly in the vice as shown.


When it comes to the slots in the sides for the shelf it is more complex.
[image: ]
Above are the measurements necessary to set out the slot for the shelf, although it may differ depending on the biscuit jointer you are using. The base of the shelf should be 42mm offset from the base of the side, which means that the middle of the shelf will be 46mm offset. On the biscuit jointer used, the distance between the work surface and the middle of the blade while it is sitting flat on that surface was 9.5mm, which means we need a line 36.5mm offset from the base (this will be referred to as line A).
This is because you are going to be removing the adjustable fence shown below, and using the biscuit jointer vertically.
[image: ]
To find the centre of the shelf you will need to mark a point 4mm forward of the centre line of the side on line A (see working drawing 4).
The base of the biscuit jointer needs to be lined up on line A and with the centre line on the base plate of the biscuit jointer on the shelf centre mark. By clamping a fence with its edge on the line, students can hold the biscuit jointer firmly up against it to ensure their cut is going to be parallel to the base. They will, however, have to transfer the shelf centre mark up onto the fence material so that the biscuit jointer can be lined up accurately. Then you can create the slot by plunging the blade straight down into the side, which should be secured to the work surface.
[image: ]
This then allows the shelf as shown above to be connected to the side with a single ‘0’ biscuit.
Once this is done on both sides the box carcase can be dry fitted together to ensure all the grooves line up and that it can be glued up successfully without misalignment.
[image: ]

The options for finishing the external edges of the sides is up to the individual students. In the example, the edges are simply sanded to round them over, but students may choose to use a round-over bit or other profiles to route the edges. If students wish to customise their design by lasering an image onto the sides or engraving them, this should be done before assembly.
The image above shows a length of moulding along the back of the shelf. This prevents items from falling off the back of the shelf and is made from an offcut which has been hand planed and sanded smooth. This could also be done with prefabricated quad mould so long as the height doesn’t interfere with the operation of the tambour.

Fabricating the tambour
The slats for the tambour need to be 6mm thick to go in the 6.35mm groove cut with the router. They are 10mm wide (the example used 19mm decking boards thicknessed down to 10mm and then cut into 8mm strips, these in turn were then thicknessed down to 6mm to remove any saw marks).
The last slat needs to have a rebate machined along its length, as shown in the bottom slat in the image below and then cut down in length to attach to the base of the drawer, for the drawer and tambour to operate together.
[image: ]
To do this, machine some matching timber to the same as the thickness of the slats (6mm), but have the piece wider and longer. This can then be rebated either by hand or with the trimmer router using the same cutter as for their grooves while using its straight line fence/guard, and with the timber firmly clamped to the desk.
This allows the routing to be completed safely and then the slat can be cut from the larger piece of timber.
Note that the ends of the rebated slat should always be cut off after gluing it up into the tambour, as otherwise the rebated slat needed to be situated perfectly for it to line up once dry. This can add an unnecessary complication to the process and is to be avoided.
Another option would be to glue up the tambour into one unit using the cotton or canvas and then routing the rebate into the last slat before cutting it down to the correct length. This could be done by adding a fence to the tambour jig as shown below.
[image: ]
The fence, which is set for a Makita trimmer router and ¼” cutter, is 47mm back from the front edge of the tambour. This allows the student to run the router across the slat creating the 6mm wide rebate. The depth of cut can be set so that the face of the cutter is just touching the top of the 3mm plywood shown in front of the edge of the rebated tambour. This will give the 3mm depth of cut.
Tambour jig
[image: ]
The base is 320mm x 320mm. The backstop and side supports are each 50mm wide.
This allows the slats to be held firmly on three sides and then the 3mm plywood can be pressed up against the leading edge to ensure they are all tight up against one another.
The surface needs to be evenly coated with glue but not so much that it seeps down in between the slats (it is recommended to use a foam roller to apply the glue).
Before applying the glue it is a good idea to have the cotton or canvas cut to size and ready to go. Once the glue is on and spread evenly, the fabric should be applied and then ironed in position.
[image: ]
The ironing causes the glue to be absorbed into the fabric and for it to go off faster. It is still not fully cured but it is set enough that you can lift it out of the jig and handle the tambour to clean in between the slats in case any glue has squeezed down between them. It would also be set enough to allow the routing of that first slat.
One thing you will need to do once it has been ironed is to use a scalpel and ruler to trim up the edges and peel off any excess fabric before it is fully cured.

Each of the edges of the slats should be carefully cleaned of any glue by using a damp cloth. If the heat has caused the glue to partially cure, either sand or gently scrape the excess away.
[image: ]
The only part left to finish your tambour is the nose strip which will go over the leading edge of the tambour and come down to meet the drawer. It is best to leave that until you have finalised the drawer.
The drawer
The plans that are provided for the drawer (work drawing 2) are fairly straightforward with rebates at the front and rear. This could be changed to increase or decrease difficulty depending on the individual student. The front rebates on the example box were all cut by hand with the grooves for the drawer base and rear rebates cut on the table saw.
[image: ]
Once the drawer is complete the tambour needs to be finished off to match by cutting 12mm off each end of the rebated slat, or enough that the slat can sit in between the sides of the drawer. This will give us the clearance necessary to attach it to the underside of the drawer.


The cutaway image below shows how it all connects together. In this image the side of the drawer and the side of the box have been removed to show the interaction of the components.
[image: ]

The tambour, once installed into the carcase, needs to be screwed into the back of the drawer, through the drawer base. This locks the base in place and secures everything. As such the back of the drawer is shorter than the sides. The completed assembly of the drawer can be seen from the rear in the image below, showing the difference in height at the back.
[image: ]
In the case of the example box the tambour is attached with three screws equally spaced and predrilled and countersunk before being inserted into the carcase. This allows the tambour to be removed easily in case any maintenance is required. It also means the parts can be finished separately and then assembled, rather than trying to apply a finish while they are all together.



With all of these sections completed students can now trial fit their drawer and tambour and connect them up to see the box operate pretty much as intended. It may not run as smoothly as it could at first, but this can be improved with some wax.

[image: ]
The image above shows the assembled box in its partially completed state.
The drawer pull designed for the example box requires the student to undertake multiple routing and hand shaping operations and as such requires a much larger piece of timber to route it safely. It needs to routed with multiple router bits and students would need to plan out and articulate how they would go about it safely.
[image: ]
Once the drawer pull is finished it would simply be glued to the top of the drawer front and this has been factored into the height of the drawer front. Therefore if the students wanted to use a knob or some other method of opening it, the drawer front would need to be made taller by an extra 5mm.
The advantage of using a knob instead introduces the option of incorporating some woodturning, which addresses the requirement of the syllabus within core module 1.

With the edge strip or nosing strip for the front of the tambour the provided drawings are once again just there to help guide the decision making.
[image: ]
The actual size and shape will depend on individual preferences and what students want to do. Another option for this is to simply have an extra slat that could be the same thickness or thicker if they wanted. The complexity and detail with these features depend on the capabilities and imagination of the students.

[bookmark: _Toc34997511]The finished tambour box
The finished example box is shown below and for around $15 it is an achievable project that is easily worth 10x as much if students wanted to sell them on, or as a Term 3 and/or 4 project, would allow students the opportunity to make a high quality gift in time for the end of the year.
[image: ]
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