[bookmark: _Hlk487802638]Name: Christopher Richard 12ITT
12ITT Hand-Crafted Jarrah Desk
It’s Just a Big Jarrah Desk
[bookmark: _Toc522133379]Statement of Intent
In completing my HSC major work, I hope to create desk that I will be able to enjoy for the rest of my life.  The desk needs to be durable as well as look good.  The desk will need to be able to be broken down into smaller components so it can be easily moved.  I hope to demonstrate a variety of skills including creating an inlay, as well as a variety of joints including; Mortice and Tenon, half lap, through pin dovetails, rebates, dowel joints, box joins, biscuit joints and tongue and grove joints.  I hope this desk will be a piece to treasure for many years to come. I would like the desk to have 2 pedestals each with 4 drawers, the bottom drawer of each pedestal will be a capable of holding a filing drawer.  For the desk to be more ergonomic and effective than my current desk it needs a foot well more than 700mm wide, it must be longer than 1.2m and must be higher than 705mm.  So that the desk reflects its place of production I would like it to be made of native Australian hard woods and it will have to incorporate Jarrah boards that I was given by my grandfather who lives in Western Australia. I hope to challenge and extend my self over the course of this project and to produce a high quality piece of furniture that I am proud of.


[image: ]
My current desk
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[bookmark: _Toc522133380]Research
[bookmark: _Toc522133381]Materials
Timber Research
As I want my desk to be made of Australian hardwoods I must consider availability in NSW as many woods readily available in WA are not so easily accessible in NSW
	Wood
	Scientific Name
	Colour
	Density
(Km/m3)
	Durability
	Machining
	Strength
	Joint Groups
	Gluing
	Finishes
	Uses
	Appearance

	Black Butt
	Eucalyptus pilularis
	Pale Brown with a pink tinge
	930
	Class 1, 40+ years
	Machines well
	SD2
	JD2
	Can be difficult
	Paint Stain Polish
	House framing, decorative furniture, decking
	[image: ]

	Jarrah
	Eucalyptus marginata
	Dark red- pinkish white
	670
	Class 2, 15-40 years
	Machines and turns well a plane blade of 15o recommended
	SD4
	JD2
	Glues well
	Paint, Stain, Polish
	High quality, indoor furniture, slab tops on tables and bars
	[image: ]

	Brush Box
	Lophostemon confertus
	Pink, brown-red, brown
	880
	Class3-7-15 Years
	Abrasives to machines due to silica in wood
	SD3
	JD2
	Can be difficult
	Stain Polish Paint
	Marine piles, plywood, parquetry
	[image: ]


Strength and Joint Ratings
The Queensland Government uses joint groups and strength groups to rate timber on a scale.  This makes different woods easily comparable, but it can be inconsistent for comparing as not all woods are rated on this scale.  Seasoned timber joint groups range from JD1-JD6, with 1 being the best and 6 the worst.  A rating of 88 means due to the timber’s use it does not have a joint group.  Seasoned strength groups rage from SD1-SD8.  With 1 being the strongest and 7 the weakest.

[bookmark: _Toc419902950][bookmark: _Toc449641643][bookmark: _Toc466475542]Timber evaluation
Blackbutt
Blackbutt is a very nice wood, being strong and durable as well as easily finished however it’s much denser than any other wood and does not glue well.  Blackbutt is too pale for the finish I would like for my desk. Blackbutt will look nice as an inlay on the back, but because it would make my desk too heavy I won’t be able to use it for the main wood 
Jarrah
Jarrah is a strong durable wood frequently featured in heirloom furniture.  Its density can make difficult to work with, but this shouldn’t be too much of a problem.  Jarrah is a durable and beautiful timber and I have some large feature pieces at home, one of which I would like to make into the desk top. 
Brush Box
Brush Box is generally a pale coloured hardwood however it is very hard to work with or machine due to the silica in its wood.  Furthermore, its natural waxing makes gluing very difficult and as such I will not be using Brush Box as one of the woods for my project.

Timber Selection
I chose to use Jarrah because it is a strong, durable and beautiful timber.  I also already have some Jarrah boards that I would like to use.  Jarrah will be expensive to purchase however I feel that this is a worthy investment.  Jarrah is not as hard as Blackbutt and far more accessible than Brush Box.  Jarrah will be a strong and long-lasting timber for me to build what I hope will be an heirloom desk.
[image: ]Jarrah grows on the southwestern tip of Western Australia and is identified by raised veins around the edge of its leaves, creamy white blossom and spherical gumnuts.



Production of Timber
Harvest
Mature Jarrah trees are felled by chainsaw and sent to sawmills.
Milling
While in Western Australia, for a holiday, I had the opportunity to visit a sawmill in Dwellingup and see Jarrah trees being milled into timber for a variety of uses.  Seeing this process helped me understand the way my Jarrah would be processed and the different ways it could be cut from the tree.
At the sawmill use of the trunk is determined and the pattern in which it will be cut is written on the ends of the logs (Below Left).  The trees are cut into slabs of a specific thickness on a very big saw (Below Right).






If the timber is going to be used as slabs after being cut on the large saw it is dried either in a kiln or air dried.  
Timber that is used in smaller sizes is cut to width on a smaller saw (Below).






Then the timber is cut to length and stacked ready to be treated or dried (Bottom Right).  Jarrah from this sawmill is used for survey markers as well as road side posts, to reduce costs this wood is used green.  


[bookmark: _Toc434309868][bookmark: _Toc449641644]Seasoning
Joinery wood from this mill is dried in the onsite kiln (Left).  The whole mill is solar powered, the sawmill feeds power into the local grid and hasn’t had a power bill in the last 4 years.  The saw shed’s roof is covered in photovoltaic panels and the kiln runs off solar hot water and photovoltaic cells.  
A wood drying kiln with solar hot water panels on top









Timber can be purchased seasoned or unseasoned; all the wood in my project will be seasoned.  Seasoning timber reduces and stabilises its moisture content.  Seasoning is necessary for timber as otherwise the timber dries out at different rates along the board which causes it to warp, deform and loose strength.  There are two main methods for seasoning timber.
[image: ]
Air Drying:  is where the timber is stacked off the ground and left to dry as air passes through the stack, it works best when there is a constant airflow. Air drying is often used to dry out large slabs of Jarrah that are then used as table tops, this happens both intentionally and unintentionally as wood gets left in garages and sheds often for years before it is used on projects.  The Jarrah boards for my desk were air dried in my Grandfather’s garage over many years.

An air-drying stack



Kiln Drying:  is where the heat and moisture levels of the air around the timber are controlled, this speeds up the process and generally gives a better effect.  Pine and other softwoods must be kiln dried to create strength in the wood.  Kilns are sometimes solar powered by photo-voltaic or solar hot water panels reducing or even nullifying their impact on our environment.  The joinery components of my desk were kiln dried.  Kiln drying doesn’t involve exposing the timber to dry heat as this burns the timber and potentially causes it co catch fire.  Instead kind drying involves the circulation of hot air with a carefully controlled moisture content



Manufactured Boards-Plywood
A pine plantation

The panels on the sides and back of my desk are all made from plywood that I sourced with a Jarrah face veneer.  To ensure that I could best use plywood’s properties I needed to understand how plywood is made.  Plywood is used throughout the furniture industry.  The production of most plywood begins with the felling of pine trees.  Where possible these trees are grown on plantations, there are a variety of pine plantations in Australia.



After the trees have been cut down they are loaded into a de barker which strips the bark[image: ] off the tree, this may be done where the trees are harvested or in a timber yard.  Debarking ensures that the rest of the milling process is more efficient.Debarking machine
Debarked log




After the debarking process, the trunks are cut into lengths, so they are easier to work with, this is done on a log yard saw. 
[image: ]2.5m
Log Saw



[image: ]
Then the wood is loaded onto a huge lathe that slices off a thin continuous sheet called a veneer, this veneer will eventually become a layer of the plywood
Log in Tree Lathe



Sorting is usually done by hand

The veneers are sorted by grade and sent to a dryer.  The dryer dries the moisture out of the veneer so that it does not expand and contract as much, it also makes it easier to work with.




The veneers are then threaded through a glue spreader which coats them evenly with a glue, that is often formaldehyde based. Today, companies are moving away from formaldehyde and trying to use other glues, this is due to formaldehyde’s toxicity to workers and the environment.Glue Spreader





The layers of the veneer are stacked ready to be pressed together then they are put through a heat press that applies heat and pressure, so the formaldehyde sets, and the veneers are glued together.  The plywood is then sanded and sent through quality control, which is either a visual inspection or computerised scans of the sheets.  Finally, it is packaged up and shipped off to stores around Australia and the world such as Bunnings or Lowes (America) where it is sold to consumers who use it for a variety of projects.
[image: ]

projects.ariety of projects					[image: ]
                    A plywood heat press					The final plywood product

Veneered Plywood
Plywood is almost always made out of pine; however, its low density and high strength make it far superior to solid timber for large panels.  To achieve this I bought plywood with a Jarrah veneer glued onto the front of it.  To veneer plywood, contact adhesive is spread onto the veneer and plywood, once tacky the 2 pieces are aligned and then pressed together.  The adhesive bonds on contact so it is important for the plywood and veneer to be aligned and pressed flat.  The veneered plywood is then left overnight with weights on top to ensure the glue dries and the veneer is flat.

[bookmark: _Toc434309869][bookmark: _Toc449641645]Uses for Plywood
Plywood can be used in projects where upholstery is to be put over the top of it as this hides the edges and any imperfections in the wood.  Plywood can also be used on projects where strength is required such as seats.  Plywood is used in the marine industry for equipment and as hardware on boats, e.g. decks, as it does not corrode easily.

[bookmark: _Toc434309870][bookmark: _Toc449641646]the Advantages and disadvantages of using Plywood
Plywood has many advantages over regular wood, it is much stronger with a stress grade going up to as high as F27 compared to pine’s mid to low strength.  Plywood is a better sheet material because it is available with a greater general quality than solid timber.  Plywood is generally cheaper than solid timber that is used in cabinet making.  However, plywood is much denser than regular pine, so it has the potential of making an extremely heavy piece of furniture or cabinetry.  Plywood also cannot have any details routed onto it, as its integrity would be compromised, and the layers exposed.  However, as I am using plywood as a fully encased panel its rigidity and lower cost make it the best choice for this part of my project.

JUSTIFICATION
Plywood is a cheaper, easier alternative to creating thin Jarrah panels, while it can be heavy, the density of Jarrah will be the main contributor to the weight of this project not the panels.  Plywood is a fast way to create large panels.  The key challenge I faced was finding Jarrah faced plywood as it is usually made of pine, I was able to source it from Specialty Veneer, Sydney.



[bookmark: _Toc484701563][bookmark: _Toc522133382]Processes, Technologies and Resources
I plan on using a variety of joints, process and jigs throughout my project.  To ensure that I can complete all of the joints with a high degree of success I researched and planned all of these processes.
Joinery
I used a variety of joints on my project, not only due to the many different situations where wood needed to be joined but also so that I demonstrated a wide variety of skills.
Mortice and Tenon joint
I used Mortice and Tenon joints to attach the rails to the stiles of the panel on the sides and back of my pedestals.  The Mortice and Tenon joint allows me to have a strong and skillful joint that also is reasonably easy to adjust.  The joint is well hidden in the wood and provides lots of surface area for gluing creating strength in the joint, as well as this the Mortice and Tenon joint demonstrates a good level of skill and can be reasonably easily batch produced especially with the school’s mortice drill.

To Make the Mortice and Tenon Joint
	Step
	Production
	Photo

	1
	Mark Tenons using a morticing gauge.
	[image: ]

	2
	Cut Tenons using a Router Jig.
	[image: ]

	2.5
	For a shouldered mortice next cut the shoulders out of the tenon.
	[image: ]

	3
	Mark mortices using a marking gauge.
	[image: ]

	4
	Select morticing bit for the morticing machine then drill out the mortices.
	[image: ]

	5
	Clean up and fine tune joint.
	[image: ]

	6
	Dry fit joint.
	[image: ]




Evaluation of Mortice and Tenon Joints
[image: ]My Mortice and Tenon joints have come out very well.  Batch producing the 36 joints was done efficiently on the morticing drill and all the joints have cleaned up to an incredibly flush finish.  While not all glued as well as I anticipated, with a block plane, chisel and orbital sander I was able to smooth out all the joints on the face edges and they now look wonderful.  Next time I would put more time into aligning the morticing drill over the center of the wood.

Half Lap Joint
I chose to use a Half Lap Joint to attach the center posts to the rails on the sides of my pedestals.  This joint was selected as it was a joint I knew I could produce quickly and effectively but also because, the Half Lap Joint ensures that there is no disruption to the face grain of the rails, while still having an incredibly strong joint that holds the center post flush with the rail.

To Produce the Half Lap Joint
	Step
	Production
	Photo

	1
	Mark half lap on the piece using a marking gauge and ruler.
	[image: ]

	2
	Cut half lap tenon using router jig.
	[image: ]

	3
	Mark housing on the other piece based off the half lap using a marking gauge to mark the depth.
	[image: ]

	4
	Cut along the sides of the housing then in the middle to make chiseling easier.
	[image: ]

	5
	Route and chisel out the housing then fit and fine tune the joint.
	[image: ]

	6
	Dry fit the joint.
	[image: ]

	
	
	





Evaluation of Half Lap Joints
My half lap joints fitted very well, they were all thigh, square and flush.  That was until I routed the trenches for my panels.  As the router approached the end of the stile it frequently chipped off the entire edge of the half lap.  Given the small size of the pieces there was little that could be done to prevent this.  Fortunately, they are all inside the desk and won’t be seen.  The front of the joint is still sitting just as flush as when I cut it and gluing up my frames ensured that the stiles will work just fine.  After cleaning the joints up with a plane and chisel they have all come out to a stellar finish.  Above is the inside and outside of a half lap joint before I cleaned it up.


BISCUIT Joints
I chose to use Biscuit Joints for the table top and drawer false fronts as they are easy to produce and provide strength and greatly increased gluing area.  Biscuit joins also are easily produced in large quantities using a biscuit joiner.  This will be useful as I need to make lots of them as I am joining long pieces of timber together. The only issue will be to ensure I space the joints, so they don’t show up on the end grain of the drawers.

To Produce a Biscuit Joint
	Step
	Production
	Photo

	1
	Mark the center of the joints on the face side of the timber.
	[image: ]

	3
	Firmly clamp workpiece in place and cut the joints.
	[image: ]

	5
	Insert biscuits and glue up.
	[image: ]


[image: ]The finished biscuit join

[image: ]
Evaluation of Biscuit Joints
So far, the biscuit joins I have used for my drawer widening have gone well, the wood has come out flush and flat.  Producing them has been fast and effective.  Above is 2 pieces joined, the join is flush on both sides and the board is flat, without a bow, cup or twist.  The key step in gluing up the boards has been clamping 2 large bits of wood over the board to stop it from bending.

Mitre Join
I used a mitre join on the corners of the kickboard of my desk.  This is a quick and decorative join without much strength.  
The kickboards are not a structural part of my desk, so they do not need much strength.  The mitre join is a decorative join that I was able to quickly produce by cutting it on the drop saw.
The mitre join was quick and easy to produce and gave the kickboard of my desk a very nice shape and finish.
The mitre joins came out well with little to no gaps, they have created a decorative corner on the kickboard of my desk and they were easy to fit and produce.  Above is a photo of the join being glued up.









Locking Mitre Joins
I chose to use a locking mitre join to join the back corners of my pedestal frames as it provides an aligned join with lots of surface area for glue.  The locking mitre join is relatively easy to cut however the size of the frames made it difficult to cut a high quality join.
	Step
	Procedure
	Photo

	1
	Set up Router table.
	[image: ]

	2
	Cut join with multiple passes.
	[image: ]

	3
	Glue up join.
	[image: ]



Evaluation of Locking Mitre join
[image: ]Because of the size of the piece I was routing and a bend in the router table I was difficult to cut a perfect join.  This led to us having to adjust the bit height and losing the lounge in the join.  So, I decided to cut an Case mitre join instead on one of my pedestals.  On the pedestal where I cut a locking mire it dry fitted perfectly however when gluing up it left some gaps which I had to fill.  Overall the locking mitre join was very effective in creating a strong join that didn’t show any edge grain on the corners of my desk.



Case mitre Join
[image: ]I used a case mitre join to replace the locking mitre joins on the back corners of one of my pedestals.  I chose to do this as the tongue had broken off the locking mitre join.  To produce the case mitre join I cut the tongue off the other join and then cut a thin square of wood to fit inside the join. 
The case mitre joins were a very effective and created a strong join without gaps that quickly fixed the mistake I had made on the locking mitre.  The case mitre join has been a very useful and effective joint on my desk.

through housings
I used through housings on the back corners of the drawers to follow ‘standard’ drawer making procedure.  Through housings allowed me to insert the plywood from the back of my drawers and to better adjust the join during production.
	Step
	Procedure 
	Photo

	1
	Mark face side and edge of timber and mark location of the join.
	[image: ]

	2
	Set up and test router table.
	[image: ]

	3
	Cut joints.
	[image: ]

	4
	Dry fit then glue up joints.
	[image: ]


Evaluation of Through housings
My through housing joints were quick and easy to cut, they came out very tight which was good, however it also made gluing up the drawers a little difficult.  They have proven to be and effective and efficient joint which demonstrates their use in industry.
Rebate joins
[image: ]I used a rebate on my support frames as they were quick and easy to produce and increased the surface area of the joint very well.  The joins were cut quickly on the bandsaw using a fence and fit very well.
The rebate joints fit very well and provide a good amount of strength to my support frames.
The rebate joins were quick to make and strong.  The bandsaw fence drastically increased the speed of production.

Through Pin Dovetail Joints
I chose to use through pin dovetail joints on the front of my drawers as they are strong joints and because their shape prevents them from being easily pulled apart.  Through pin dovetail joints are also very decorative joins and will give my desk an appearance of sophistication.

	Step
	Procedure 
	Photo

	1
	Set up Dovetail jig.
	[image: ]

	2
	Cut a test piece to dial in set up.
	[image: ]

	3
	Cut dovetails and pins.
	[image: ]

	4
	Glue up joint.
	[image: ]


[image: ]Evaluation of Dovetail Joins
My dovetail joins were incredibly successful, they allowed me to produce fast and strong joins with great aesthetic appeal.  However, chip out on the edges of the pins was a frustrating set back that has left some small gaps in the edges of the joins.  Overall the join has been strong and decorative making it an invaluable process in producing my desk.


Insert TONGUE and Groove join

I used the insert tongue and groove join to join my table top, this prevented the showing of the join on the end grain as I simply didn’t run the trench all the way to the end.  This was a quick easy and evidently strong join as it has held my table top together impeccably.
	Step
	Procedure
	Photo

	1
	Route groove in both pieces.
	[image: ]

	2
	Cut tongue.
	[image: ]

	3
	Glue up.
	[image: ]



Evaluation of Tongue and Groove Join
The tongue and groove joins have been a very effective producing an almost seamless surface on my table top, along with preserving the consistent end grain on the desktop.  It has been strong and was easy to assemble. Although they did require a lot of glue.



Domino Joins
I chose to use a domino join to quickly join the boards for my drawer front.  I decided to use a domino joiner over a biscuit join to show another skill in my project.  Domino joints are quick and easy to produce and provide added strength to a join.
	Step
	Procedure
	Photo

	1
	Set up domino joiner.
	[image: ]

	2
	Cut domino joins.
	[image: ]

	3
	Glue up joins.
	[image: ]



Evaluation
The domino joins were quick and easy to make but I forgot to check where I would be cutting for the drawer fronts and so when cutting 2 of the pulls I cut into the domino join.  This was a devastating and simple mistake that is not easily fixed.  Overall the domino joins have given a quick, strong and tight join.



Table Clips
I used table clips to hold the table top to runner frames as they are a quick, efficient and discrete method of joining the two surfaces as well as allowing for the expansion and contraction of the wood overtime. The photos here are of a test piece I did
	Step
	Procedure
	Photo

	1
	Mark the location of the table clips and, use a biscuit joiner to cut the groves for the table clips.
	
[image: ]

	2
	Insert table clips in grooves then line table top up in position.
	

	3
	Screw in table clips to table top.
	




Table Clip evaluation
The table clips have gone in very well and are providing a strong and durable join between the desk top and its frames.


[bookmark: _Toc522133383]Jigs
Given the size and repetition across my project I have made extensive use of jigs throughout the production of the desk.  I have used jigs to cut half laps, route long rebates, film production, cut tenons and cut rebates.
30mm Tenon Jig
[image: ][image: ]I constructed this jig to cut the tenons on my mortice and tenon joints quickly, accurately and consistently.  After testing and refining it I realised I could use it to cut 30mm tenons of any thickness, so I also used it for my half lap joints.  I marked a line on the jig indicating the area needed for the router to make a clean cut, I then made sure that I placed the clamp behind this line.  To improve on the jig, I hope to design it so that it can cut the whole 30mm without leaving 4mm on the end of the joint that needs to be chiseled off.


Half Lap jig
[image: ]I built this jig so that I could use the trimmer to cut the housings in my half lap joints on the stiles of my desk.  I started with just a piece of plywood that I clamped in place, however after limited success in getting accurate placing I used a bigger piece which hooked onto the end of the workpiece for consistent placement of the jig.  I went through a considerable number of modifications on my half lap jig, trying to get it to the right size and consistent placing.  This is documented in “Prototyping Modeling and Testing.”



Jig Development
[image: ][image: ]In constructing my half lap jig I pursued a series of iterations of the design. The photo below on the left shows the different designs I tried for this jig. There were a variety of different cut out sizes as well as alignment methods.  I found it difficult to align the jig over the joint and so realised I needed a system to ensure consistent placement.  The photo on the right shows the end of the half lap jig.  The block on the end sticks just slightly over the end of the template piece.  This allows the template to be aligned with the shoulder of the tenon accurately and reliably.  The block can’t overhang too much otherwise the template won’t sit flat on the workpiece.  This jig has been incredibly effective in quickly and easily producing consistent and accurate half lap joints.block

Half Lap Jig Type II
[image: ]I needed to quickly and accurately cut half lap joins for my desktop frames as there were 9 to produce.  While I hand cut the larger ones for the runners the frames were more easily produced using this jig.
I used this half lap jig to quickly cut the half laps on my desktop frames.  It copies a design I have used in the past however is made to size for my router at home.  The wood is placed in the jig and clamped against the back board.  The 2 stringers then guide the router in a straight line perpendicular to the wood to cut the half lap. The jig was very effective and allowed me to cut joins quickly and to a high degree of accuracy.
rebate routing Jig
To insert the panels into my desk frames I routed a rebate around the edges where the plywood would sit.  To do this without cutting off the top of all my Mortice and Tenon joints I set up a jig.
1. I measured the distance from the edge of the router bit to the edge of the router
2. I marked this distance from the ends, into all of my mortices
3. I placed clamps at these lines to stop the router going too far into my joint
To hold the work piece in place and allow for the quick changing of wood, I clamped a large piece of 42*42 to the desk about 100mm from the edge, I then placed more wood in front of this, as needed, for the varying widths of timber to ensure that the workpiece hung just over the edge of the desk.  Next, I clamped 2 pieces of wood against either end of the workpiece to the desk holding it in place.Clamps hold wood to bench
More wood added to account for different sizes of workpiece
Clamps hold blocks against workpiece holding it in place








FILMING Jig
I produced a 6minute video for my record of production, so I needed an easy way to film the construction of my project.   I tried using the old camera that I had, but my small SD card and low image quality made that a waste of time.  Instead I began filming using my phone.  Originally balancing it on a pile of wood to try and get the right angle for a shot I soon decided that this was inadequate, so I built the following jigs










The larger jig holds my phone up off the desk to get a better angle me building my desk.  Originally counter balanced with a large hammer I realised I could simply clamp it to the side of the desk far more effectively.  The flat plate on top allows me to get vertical shots down at my hands, so I can film close ups of what I am doing.  The smaller jig holds my phone vertical, allowing me to get shots across my desk and across the workshop rather than just straight down.  

Rebate Jig/ Bandsaw Fence
Our school has 2 archaic bandsaws.  They’re reliable and accurate but they don’t have any fence attachment.  Cutting the 16 rebates for my support frames would have been incredibly time consuming however as they were square rebates a single fence setup on the bandsaw would allow me to cut all my rebates incredibly quickly and effectively.  And it did, I cut all 16 rebates in about ½ an hour after setting the fence up.  All the joints fit perfectly and make an accurate rectangular frame.  I made this jig twice so that it would fit the bandsaw better.



DRawer HandLe Jig
I used this jig to cut the curves for my drawer handle.  I cut the curves on the bandsaw after tracing them off a Jarrah leaf my grandmother sent from WA.  I used a flush cut router bit to make multiple passes cutting to the shape of the leaf.  Then I used a router table and bearing tipped cove bit to cut the recess for the fingers to pull behind it.
[image: ][image: ]








I produced the jig by first tracing the leaf and then cutting the shape in half on the drop saw.  I then cut it out and smoothed the curve with the bandsaw and bobbin sander.  After screwing it into a piece of plywood I clamped the drawer fronts onto the jig and supported them with 2 extra bits of wood.  I then ran the router over it taking multiple passes using a flush cut bit to match the curve.  I used one side on lower drawers and the other on the top drawers.


[bookmark: _Toc522133384]Glues and Fasteners
PVA Glue
Poly-vinyl-acetate is the main substance that I will use to cement joints and hold my project together.
[image: ]The reasons PVA Glue is so often used in wood working is that it dries hard and clear, can be sanded, creates a strong bond and it is water based making it easy to clean up, and it is nontoxic making it safe and easy to use.  However once dried PVA can be very difficult to remove and if it is absorbed into the surface grain of wood it can prevent it accepting a stain or finish.
To apply the glue effectively it is important to
· Rub a little into the end grain and let it soak in to ‘seal the end grain’ so it is not sucked out of the joint when the joint is glued up.
· Apply enough glue to the joint and smear it evenly.
· Wide off any excess glue with a damp rag to prevent it from drying on the surface of a project.

[image: ]Epoxy
Epoxy glues are resin-based adhesives.  They usually come as two-part mixes with a base and a hardener.  Epoxies are more expensive than PVA glue and don’t sand or accept a finish as well.  They are however very strong and are useful for adhering nonabsorbent materials together.  Epoxies can set clear or in a variety of colors based on pigments that can be mixed into them.  Epoxy adhesives are better in high temperature and chemical corrosion situations than other glues.  I plan on using Epoxy to fill the gum veins and worm holes in my table top.

Hot Melt
[image: ]Hot glue is rarely used in woodworking.  Officially referred to as “Hot Melt Adhesive” (HMA) hot glue is a plastic glue that is extruded from a hot glue gun that heats the glue stick to its melting point.  As the plastic hardens it adheres to whatever it is touching.  The glue rarely gives a strong bond and any bonds it makes are flexible.  The glue is not cost effective and has more danger involved with it as there is a serious risk of burning the user.  However hot glue can be useful for adhering paper and cardboard as well as some plastics and EVA Foam.  There are two types of hot melt adhesive, low and high temperature, low temperature glue provides a weaker more temporary bond while high temperature HMA provides a stronger more permanent bond.

[image: ]Cyanoacrylate (CA Glue)
Cyanoacrylate are a variety of very strong, fast acting adhesives often referred to as super glue.  CA glue has a short shelf life if not used so is not good for long-term storage.  However, the glue gives a strong, fast acting bond that is very effective especially when used with an accelerator.  These glues are not very cost effective and can be harder to find and use.  However, it can be useful when mixed with sawdust to fill gaps in a project, and is sometimes used as a quick drying high gloss clear finish.  I plan on using CA Glue to produce a pen to go with my desk as it will provide a quick and robust bond between the brass tube and the wood.


Nails
[image: ]The main type of nail that I will be using will be a Bullet head nail.  These nails are commonly made of steel and vary in length and diameter.  They have small barbs near the head to prevent them from coming out too easily and their small round heads make them easy to punch below the surface of the wood and cover with putty.  These nails will mainly be used to hold small unjointed pieces of wood in place until the glue dries such as the supports for the base of my project. and to hold together key components of my trimmer jig.  I also plan on using Nails to attach the beading to hold my plywood panels in place.






Screws
Screws will be used to attach my table top and by draw runners to my cabinet so it is important that I understand the different types available.[image: ]
I will mainly be screwing into timber, so the key comparison is between wood screws and chipboard screws as other screws such as treated pine and decking screws are heavier duty than I need.  Timber and Chipboard screws have Philips head screw heads meaning that they are compatible with the most common drill bits unlike decking screws which often have square or hexagonal heads.Figure 1









Timber Screws
[image: ]Timber screws (Fig1) are a very standard screw characterized by their, countersunk head and sometimes a flute on the tip to aid in the clearing of material when starting the screw. They have a variety of finishes including Zinc Plated Brass plated Florentine bronze Galvanized and Stainless steel 302.  Both Galvanized and Stainless Timber screws can be used in outdoor applications. Timber screws are commonly used for: fixing into soft woods, hinges, brackets, metal fittings, plywood and particleboard. 
Timber screws are the most accessible screws at school as the fluted tip makes starting them in wood easy and as such these will be the screws that I use.  The lack of outdoor protection is unimportant as my desk will not be used outdoors.
Chipboard Screws
Chipboard Screws (Fig 2) are characterized by a ribbed, countersunk head design that helps remove chipboard particles when countersinking, course thread and fi ne shank providing maximum grip, needle point they usually have a gold passivated zinc (GP) coating or a zinc plated finish unfortunately these finishes are not suitable for outdoor use of the screws.Figure 2

Chipboard screws are usually used for fixing chipboard or soft materials to timber for a flush finish e.g. Assembling kitchen cabinets, pine and chipboard furniture, boxes and crates. Fixing cement sheets, hardboard underlay, moldings and timber trims.  However, chipboard screws can be very thin and brittle, so I won’t be using these as I need the maximum strength to ensure my des is strong and durable.




Ergonomics
Ergonomics is the process of designing or arranging furniture, equipment or systems around the human body so that they are more comfortable, efficient and effective.  Every time you use a curved knob, adjust your swivel chair or use a stair rail you are using something designed to make a product more ergonomic. Ergonomic products are not just more comfortable but make their use more efficient.
As my desk will be frequently used and often for long periods it will need to have an ergonomic design.  The key feature of an ergonomically designed desk is the desk height, to0 high and circulation can be cut to your hands and lower legs and too low and the user’s back curls into an uncomfortable position.

[image: ]As this diagram shows, it is important for the desk to be at a height where, your knees are bent at 90o and feet flat on the floor as well as your elbows at 90o when your arms rest on the desk.  If a desk is too high, a higher chair to match is required, sitting on a higher chair with your feet hanging off the ground puts pressure on the circulation under your thighs making sitting for long periods uncomfortable, the same thing happens to your forearms, making it hard to write or type.  Monitor level is important however most monitors are already raised so if your desk is at the right height so should monitor be.
To ensure my desk is as ergonomic as possible I already use an adjustable height swivel chair, however my current desk is too low siting just 705mm tall. To figure out how tall my new desk will need to be I sat down and adjusted my swivel chair so my legs ever in the right position, then I pretended to use a desk holding my arms at right angles while my sister measured how high my elbows were from the ground.  We found this measurement to be around 750mm off the ground and as such that will be the height of my desk.

Draw RUNNERS

[image: ]Wood-Wood Rails
Wood-wood rails supporting draws is an effective manner of dealing with a single light drawer.  However, the wood-wood contact has a very high friction which can make it difficult to move the drawers when they are full.  The wood-wood contact also wears away over time potentially making splinters and sawdust.  Furthermore, wood-wood rails require a large amount of time and wood to make. Cost-varies, based on the price of wood for support rails.


[image: ]ROLLER Rails
Roller rails are a quick and effective of making supports for a drawer.  They are strong and durable as well as easy to install.  However, these runners can be quite noisy and expensive as well as often requiring a minimum depth of wood to be screwed into. The smooth rolling action and ease of use makes roller rails the optimum choice for my drawers.
Cost-$11



SLides
[image: ]Slides are a cheap and effective method of supporting drawers.  Slides are often plastic so have less friction than wood supports. Slides are cheaper than rollers but not as easy to install.  
Cost-$3-$4

Selection of Drawer Runners
I used soft close roller rails as I want my drawers to easily slide in and out for many years to come, wooden rails don’t give me the durability I require, and slides can be difficult to move with large loads such as stacks of paper.  The higher cost of soft close rails ($15-30/pair) is less of an issue as I would like my Y12 project to last for many years.

Drawer Pulls
The handles, knobs or pulls will play a vital part in the styling of my desk and as such I undertook research into a variety of options.
[image: ]Handle Pull
This style of draw pull shows a variety of skills in its production however it is rather big and bulky, and I don’t find hand pulls aesthetically pleasing.  Their large bulky shape and design will clash with the sleek professional look of my desk, furthermore I don’t believe that I will have time to produce 8 of these skillfully rounded pieces.

[image: ]External handLe Pull
External Pull Handles are attached quickly and simply with screws.  It is the style of handle featured on my desk design in the Wood Review however I don’t like its tacky old-fashioned feel and it does not show any wood working skills, so I won’t be using this style of handle.

[image: ]Draw Knobs
Being the traditional choice on drawers, I have had experience using draw knobs, both turning my own and installing a premade set.  While there are many options for customization and turning a matching set of drawer knobs which would show great skill I feel that they will clash with the style of desk I am trying to create. Drawer knobs distract too much from the continuous grain that I will have running down the faces of my drawers.

[image: ]Chamfer Pulls
The chamfer pull is a sleek and stylish method of opening and closing a drawer.  However, it requires at least 25-40mm between drawers to get the user’s fingers in to the chamfer, this will disrupt the continuous face grain of my drawers.  Furthermore, they are not well hidden on the edges of the drawer fronts so while they are a very beautiful and discrete option I will not be using chamfer pulls.

[image: ]Feature Cutout Pulls
This beautiful method of creating a handle on drawers, centers around a curved shape cut out of the front of the drawer’s edge then rebating behind it to allow for fingers to grip and pull the drawer out.  Feature cut out pulls take the sleek inline design of the chamfer pull and do not require space between drawers as they are cut out of the drawer. These pulls are a very stylish option that demonstrates a variety of skills and is frequently featured on high end furniture.

Justification
I have chosen to use the Feature Cutout Pulls.  This design demonstrates skill in consistently cutting an accurate curve as well as cutting the rebate behind it.  Feature Cutout Pulls will give me the ability to model the curve off that of a gum leaf tying the drawer fronts into the rest of the desk nicely.  It keeps the sleek inline design of the drawers and by matching 2 pulls adjacent to each other I will have ample room to pull on the draws without having to sacrifice their size and shape.


[bookmark: _Toc522133385][bookmark: _Toc484701565]Software
I had to use a variety of software through the construction of my project.  This is the justification for why I chose to use certain pieces of software.  For a full list of all the technology I used to complete this project see “Presentation and ICT Skills“
	Software
	Justification
	Photo

	Microsoft Word
	Microsoft Word is a powerful word processor that I already have free access to.  I have used it for previous projects and so am well versed in the associated techniques and skills such as generating a table of contents and formatting text around pictures.  It will allow me to effectively and efficiently collate my project folio.
	[image: ]

	Microsoft Excel
	Microsoft Excel is a powerful data processing program that I already have free access to.  I have used it for previous projects and so am well versed in the associated techniques and skills such as conditional formatting and in-cell equations.  It will allow me to effectively and efficiently collate tables and graphs my project folio.
	[image: ]

	Autodesk Fusion 360
	There are a variety of 3D CAD modeling software that I have access to such as Google Sketch Up, Rino and TinkerCAD.  However, programs such as TinkerCAd lack the capacity for a complex project such as mine and I have never used Sketch Up or Rino before.  As such given my experience with Fusion and its ability to generate plans of my Project I will use it to do the 3D modeling of my project/
	[image: ]

	Google Photos
	I have decided to Use Google Photos as my main photo processing and storage program as it is free, easy to use and operates without much user input.  Google Photos automatically backs up photos and video from my phone when I get home each day and the Google AI makes finding photos far easier than on any other software.  While I will have to specifically download the photos that I want to use onto my laptop this is a small tradeoff for such an efficient program.
	[image: ]

	Adobe Premiere Pro
	I have tried using Lightworks to edit my Record of Production Video on, however my laptop was unable to run it consistently.  On a recommendation from a friend I chose to use Adobe Premiere Pro as I have access to it through school.  This program allows me to quickly edit video and audio together to make a cohesive video. I can easily record a voiceover and add text on top of the videos.  Premiere Pro also runs smoothly on my Laptop making it the obvious choice for editing my 6-minute video.
	[image: ]

	Easel
	Using a CNC can be a difficult task.  While Fusion allows the creation of tool paths it can be a slow and difficult process.  Easel is the free proprietary software created by Inventibles for the X-Carve machine.  Easel is easy and intuitive to use, I am able to upload an SVG file into the online application and begin cutting within seconds.  The software has a variety of preset materials making the operation of the CNC quick and easy.
	
[image: ]





[bookmark: _Toc522133386]Desk Designs
There are a few key components to a desk, the desktop, the drawers, sitting room and the overall desk aesthetic.
marRi Desk 
This is a beautiful installed desk at the Nannup Tourist Information Centre (WA).  It has a large feature slab top and a captive panel side.  I like the structure of the captive panel and the feature of the slab top.  The large amounts of leg room look nice however the desk is installed in a very specific area making it difficult to move and adjust.  Marri is a very nice wood however it is heavily charactered and full of features making it a difficult wood to use for joinery. Furthermore, this desk does not have any drawers and its minimalist design does not show enough skill for my project.
Jarrah Desk
This desk was for sale at the Borringup Gallery in WA.  It is 2.1 m long and 1 m wide.  This is a stunning, large stately piece of furniture.  The pedestals contain a drawer on top and a cupboard below using the feature cutout as the drawer pull.  This desk is covered in Black Butt inlays and curved corners.  The writing pad on the top is a useful inclusion however there are large gaps around it that I don’t find attractive.  The dual panel sides are nice and the use of Jarrah and Jarrah burls as a contrast are beautiful.  Unfortunately, I won’t have time to complete a desk of this scale but having examined this desk thoroughly I will use it as a key reference piece.  The large foot space is nice and provides lots of room to sit comfortably.  One of the key drawbacks of this desk is that it is large and does not appear to breakdown, it would be really hard to move into or out of a house.








Wood magazine Desk
This desk published in issue 130 of ‘The Australian Wood Review” is the original desk on which I based my design.  The dual pedestals and filing drawer are the key points of this design.  It has a sleek professional look however the central trim gives it a midcentury feeling.  The 2 layers of framed panels are a nice aesthetic that I included in my desk.  However, the keyboard shelf and large kickboards were not transferred as I did not find them particularly appealing. 











Floating Desktop
[image: ]This desk has a sleek professional design, I really like the flush finish drawers and floating desktop, as well as the veneered solid panel sides.  However, the lack of storage space in the single pedestal and the light-colored wood do not fit my requirements.  I plan on using the flush style drawers and the floating desktop design aspects of this desk


[bookmark: _Toc522133387]Desk Features
There are a few options for adding features to my desk, however many of these options must be permanently installed and this is a large drawback for a desk that I would like to last a lifetime of adaptations.
[image: ]Screen Raisers
Screen raisers are used to lift monitors to a more ergonomic height.  They usually consist of a platform raised 100-150mm off the desk by 2 supports.  Making these supports out of wood I could turn them and integrate them into my desk.  However, fixing the raiser in place limits the layout of my desk in the long run and compromises the overall aesthetic of a sleek professional desk.  So, given that they can be made to be movable around the desk and my time limitations, I do not plan on making a screen raiser to go with my desk.
Cable holes
Cable holes are holes in the desk that allow cables to be discreetly and efficiently guided under the desk and out of site.  They make the desk look nice and neat.  However, installing cable holes requires me to drill 2-3 big holes in a beautiful slab of wood, something I am very hesitant to do.  The lack of versatility and the need to drill large holes certainly turns me away from cable holes.  Computers in the future may not need cables. I have decided against installing cable holes, I really like the appearance of my desktop at the moment and I feel that it would be compromised if I were to drill a large hole through it.
Writing pad
[image: ]A leather upholstery writing pad can be a very high class and fancy addition to any desk.  The piece of leather wrapped over a piece of plywood and inlayed into the desk reduces the strain on pens, pencils and paper when writing on the desk. However, leather is not as hard wearing as Jarrah and I really like the aesthetic of the slab top.  A removable writing pad can be placed on top of the desk, which is a more practical option.  Furthermore, the shape, movement, expansion and contraction of the leather around the plywood is difficult to predict leading to the need for a small groove around the edges of the inlayed pad, these edges collect dust and crumbs and can give the desk a messy overall look.
KeyboARD Drawer
[image: ]The keyboard drawer or shelf is a common feature in a variety of desks.  It enables the user to hold pens, their keyboard or even, extra paper under their desk.  However, I see a variety of issues with the design and placement of this drawer.  Placed directly over the legs I feel that this drawer may compromise my leg room, and to access the drawer, the user must slide their chair backwards open the drawer retrieve what they would like and then close the drawer as they slide their chair back in, making a keyboard drawer impractical.  Given the loss of legroom and lack of practicality the saving of desktop space is far outweighed by the drawbacks of this feature and as such I have not included it in my design.
StationEry
Stationary such as desk cadies, pens or drawer organizers are a fantastic way to finish up a desk.  Making a piece or set of matching stationaries would add a nice touch to my desk.  Turning a pen would allow me to incorporate some turning into my desk and would complement the desks size nicely.  I plan on turning a pen to go with my desk out of some of the offcuts.  This will show a range of skill involving turning and will also be a nice way to create closure of the project.


[bookmark: _Toc484701566][bookmark: _Toc522133388]Desk Finishes
The finish on my desk will need to give good surface protection while still allowing for the natural feel of the wood to shine through.
Before applying any finish, it is important to smoothly sand and clean off any dust on all the surfaces of the project.
NITROCELLULOSE-Lacquer
[image: ][image: ]Lacquer is a hard-setting shiny finish.  There are three main types of lacquer, nitrocellulose lacquers, acrylic lacquers and water-based lacquers.  Nitrocellulose lacquers are slow drying solvent-based lacquers, they are often used on wooden products and give a shiny finish.  They are however flammable, and it is dangerous to breathe in due to the solvents used in them.  Once dry they are relatively harmless making them an effective protective finish.  As each new coat dissolves some of the previous coat adhesion and consistency between layers is good, they are relatively easy to apply and maintain colour well.  I planned on using lacquer as it will create a hard-protective surface while still showcasing the features of the wood.  Specifically, I was hoping to use a 2-part acid catalyzing lacquer called DM307 as I have seen it used to great effect at a variety of wood galleries in WA.  However due to the Equipment Safety in Schools Standards I will not be able to use this finish
Stain
[image: ]This is a pigment that is mixed into a shellac, lacquer, varnish, or polyurethane, it gives the wood a different color from that of its natural state.  Using a stain on Jarrah would be almost sacrilegious and as such I will opt for a finish that showcases the wood’s natural beauty.

Wax
[image: ]Wax is a common finish used in wood turning and mixed with oils in finishing other wooden pieces.  Waxes come in solid sticks, liquid mixes as well as pastes. Waxes are available in a variety of colours, while they can give a firm finish, even the hardest of waxes don’t give as hard of a finish as lacquer and as such they offer little protection against wear and tear.  Waxes are derived from a variety of vegetable and animal products.  Rather than penetrating wood waxes simply adhere to the surface of the wood.  Waxes prevent wood form turning grey however they do not add aesthetically to the piece.  Given the lack of surface protection I won’t be using a wax finish on my desk as it needs a strong and hard layer of protection over its surface.
I plan on using a wax-based finish on my pen as the heat from turning makes it effective in penetrating the wood.

Oil
[image: ]Oil finishes are often applied using a rag.  Wipe on oil finishes are useful for turned items as well as smaller work pieces, as such they may be impractical for my project.  Oils are composed of molecules small enough to seep into the fiber of the wood rather than just sitting on top like many other finishes do.  This gives the oil finished wood great durability.  Oil finishes are often used on pieces that need to be food safe or to highlight the grain of the wood.  Oils seep into the fibers of the wood, often bringing out features like the grain of the wood, unfortunately they lack the surface protection required for my desk and as such I will not be using them.

POLYURETHANE
[image: ]Polyurethane finishes are a type of hard, abrasion resistant varnish.  They are useful for floors and can be sprayed on, painted or wiped on.  Polyurethane forms a harder, tougher film than that of shellac, but when subject to shock or impacts a thick coat of polyurethane may delaminate.  Polyurethane does not stand up well to UV degradation.  Wipe on poly would make finishing my project fairly quick and easy, it creates a hard-wearing finish and gives the wood a nice sheen.  I used Master touch Wipe on Poly for my drawers as it was quick to apply


Aqua Cote
[image: ]Aqua cote is a 2-part clear polyurethane top coat.  It is applied in 4 coats across 2 days.  It creates a hard-protective layer which doesn’t leave a “film” across the surface.  The interior mixture of aqua coat is a semi-gloss and doesn’t have the excessive shine that other epoxy topcoats have.  Aqua cote is water based and has a very low toxicity.  Once applied it self levels removing brush marks and is distributed by a group of well informed and’ happy to help ‘men who are full of knowledge on the best use of the product.





JUSTIFICATION
Unfortunately, as the use of DM307 is banned by the Department of Education I plan on using wipe Aqua Coat to finish my desk, it provides a hard-protective surface and is safe and easy to apply.  Aqua coat gives the wood a wet look finish without creating a clear layer on the surface.  It is a strong hard-wearing clear finish that is easy and quick to apply.  Using Wipe on Poly for the drawers sped up the finishing process considerably and also reduced costs.  Using a wax based finish on my pen gave it a nice shine and also gave it some protection.



[bookmark: _Toc522133389]Inlay Design
[image: ][image: ]I considered a variety of different inlay designs, including curved strips, and veneer inlays with a router such as those shown below on my previous projects.





[image: ]
I sketched out a few of these possible designs but I always knew in the back of my head that I wanted it to be in the shape of a gum leaf in a nod to the project being made from eucalyptus wood.    I didn’t think I would be able to sketch the inlay, so I found a picture online.  However, I ended up sketching an idea for a change to this inlay that became my final design
[image: A picture containing text, whiteboard

Description generated with very high confidence]I sat with this silhouette for a while, but eventually decided that it needed a second leaf to balance out the gum nuts.  This was not as easy as I thought.  I planned on using Photo Shop however with my limited skill set was unable to do so in time to do a test run on the CNC.  Instead I went analogue. 
[image: ][image: ]
[image: ]I printed out 3 copies of the leaf and cut and pasted them to produce the final design, as seen above, which I then converted to an SVG with the help of a mate.	I then ran the first test cut of my inlay into a piece of plywood with a 6mm straight bit
[image: ]

The test cut went really well.  However, there were a few key issues that I identified:
	Problem
	Evidence
	Solution

	The 6mm bit was too large
	The stem was not cut into the inlay and parts of the central stem of the leaf were left connected to the edge of the leaf.
	I will buy a 2mm straight bit which will allow the CNC to cut much smaller lines.

	The central stem was too thin
	The central stem on the upper leaf is broken towards its beginning.
	I will widen this part of the leaf using illustrator and recreate the SVG, I will also change its direction so that it goes towards the stem better.

	
	
	


[bookmark: _Toc522133390]Inlay Production
[image: ]To make the inlay I went to the Robots & Dinosaur Maker Space in Meadowbank.  To produce the inlay, I used a 3mm bit to cut the negative 3mm deep into my back panels then a 2mm bit to cut the inlay out of 4mm blackbutt.  The thicker blackbutt was required because 4mm is the thinnest the thicknesser I was using could cut.  Once cut, I then used chisels, spindle sanders, a disc sander and a Dremel to round edges of the inlay and soften corners of the negative, this allowed me to fit the inlay relatively quickly.  I then belt sanded the inlay flush moving to a random orbital when there was a fraction of a millimeter left to remove.  I then used glue and saw dust to fill the minor gaps around the edge of the inlay.
The inlay has come out looking spectacular, it fit tightly and once sanded no gaps are apparent, the blackbutt contrasts with the Jarrah really nicely and the curves of the gum leaf juxtapose really well with the rigid design of the desk, softening the overall appearance.




[bookmark: _Toc522133391]Selection and Justification
[bookmark: _Toc522133392]Technologies
Complete the following table and add in additional technologies and equipment that you may use.
	Tool
	Picture
	Common use and a general statement about each item.
(how/where used on project)

	Mortice and Beveled Chisels
	[image: Image result for mortise chisel]
	Primarily used for the removal of waste in joints such as the mortice and tenon joints on the side rails.

	G – Clamp
	[image: ]
	Used to hold the project together and to the bench when assembling and cutting mortise joints.

	Try Square
	[image: Image result for Try Square]
	Used for checking the square of a piece of timber and marking square lines on the project.

	Tenon Saw
	[image: Image result for tenon saw]
	Used to cut the wood to length or cut fine joints on larger pieces that won’t fit on a machine.


	Marking/mortise Gauge
	[image: ]
	Used to mark lines of a set depth for joints and planning and to mark out the mortise joints.

	Wooden Mallet
	[image: ]
	Used to drive chisels.

	Jack Plane
	[image: ]
	Used to strip wood down to thickness and clean up sawn edges.

	Steel Rule
	[image: ]
	Used to measure up and mark out the project.


	Disc Sander
	[image: ]
	Used to sand the end grain of the wood to give it a smooth finish making it better for gluing.


	Band saw
	[image: ]
	Used to cut wood to length and cut off wood that is not required.

	Cordless drill
	[image: ]
	Drilling holes and driving screws such as in the draw runners and attaching the table clips to the table top.

	Router
	[image: ]
	Used to quickly cut out chamfers on the trimmings and digging trenches for inlays and plywood panels.

	Wood Lathe
	[image: ]
	Used with a pen mandrel to turn the pen.

	Random Orbital Sander
	[image: ]
	Used to quickly sand large sections of the project.

	Mortise Drill
	[image: ]
	Used to drill out the mortises for the rails.

	Thicknesser
	[image: ]
	Used to flatten and smooth the desktop.

	Drop Saw
	[image: ]
	Used to quickly and easily cut wood to length.

	Dovetail jig
	[image: ]
	Used to cut dovetail joints for front corners of the drawers.

	Router table
	[image: ]
	Used to cut trenches for plywood panels and through housings.

	CNC
	[image: ]
	Used for cutting the detailed side inlay.

	Drum Sander
	[image: ]
	Used to smooth widened boards for filling drawers and sand large flat surfaces.

	Table Saw
	[image: ]
	Used to rip cut wood to width.

	Biscuit joiner
	[image: ]
	Used to cut biscuit joins for widening of boards.

	Domino Joiner
	[image: ]
	Used to cut domino joins to create the false front panels.





[bookmark: _Toc522133393]Inlay Methods
Router
Routers or trimmers are commonly used to create an inlay in timber.  Using a router to create an intricate inlay is a very difficult task as it requires a template to be cut and due to the large base of routers or even trimmers, they are unable to effectively carve intricate corners.  Routers and templates are good for creating effective simple shapes such as the diamond I considered in my research    Given the lack of detail and time-consuming nature of router inlays I do not plan on using this method of inlaying timber.
Bandsaw 
Bandsaw inlays are useful for creating smooth curves in a piece of wood.  Bandsaw inlays involve cutting a piece of timber entirely in half along a curve using the bandsaw.  Next a thin strip of the inlay wood is glued in between these two pieces and the 3 pieces are now laminated together.  Bandsaw inlays create beautiful smooth curves and intricate intersecting lines however without a proper steaming box it is difficult to get tight curves and this method is limited to smooth straight lines rather than the detailed designs I would like to use, I may use the bandsaw for an inlay on my kickboard or drawer fronts, but it will not be my main method of inlaying into my project.
CNC Router
[image: ]The CNC (Computer Numerical Control) is a router held above the timber operated by a computer capable of cutting intricate details and complex patterns.  The CNC is becoming more and more common in machining parts of projects it will allow me to cut an incredibly beautiful and complex inlay with multiple different woods.  It is much faster than any other method and far more accurate.  The key drawback of using the CNC is that I have never used one before and school does not have one, but I am always happy to learn a new skill and would really like to learn how to use a CNC.  
Selection
[image: ]Due to its speed, accuracy and ability to cut detailed designs I am more than happy to take on the challenge of learning to use a CNC in year 12 so that I can have a beautiful eucalyptus inspired inlay.
As school doesn’t have a CNC, I looked at outsourcing this part of the project.   I tried following a classified advertisement  in the Australian Woodsmith and also a variety of companies I found online.  However, I found a local makerspace called Robots & Dinosaurs through which I could work with a CNC.  They have an X-Carve machine which operates off the Easel online software.


[bookmark: _Toc522133394]Hole Filling
The Jarrah boards I had been given by my Grandfather contained various gum veins, cracks and worm holes as well as dead knots.  I needed a way to fill these substantial features without compromising the appearance of the desktop.  
Putty
Wood putty comes in a variety of colours and can be used to quickly fill small homes.  It is fast drying and sand able.  Wood putty while often similar in colour stands out like a sore thumb on projects where it is used, id doesn’t absorb finish and has a different texture to the wood.  I plan on using putty if absolutely necessary on small cracks in my drawers but nowhere else.
Sawdust and Glue
Sawdust and glue is a good way to fill small gaps in joins and crack in timber however it isn’t very good at filling big holes and is slow to dry due to the glue.  I will use saw dust and glue to fill any small gaps left in joins or cracks, but it lacks the scalability to be used on my desktop
Epoxy
Epoxy is on fleek right now, with the rise of viral resin river tables and fancy looking paper weights epoxy has been demonstrated as a very useful clear filler.  Epoxy is a little tricky to use and must be poured in stages but when it dries it sets hard and clear giving an incredible appearance.  I chose to use epoxy as it was the easiest and clearest hole filler, using epoxy creates a feature out of the woods character rather than trying to hide it away.
There are 2 main brands of epoxy I considered
	Epoxy
	West System Epoxy
	Bote-Cote Epoxy

	Photo 
	[image: ]
	[image: ]

	Price
	$74/500ml resin mix
	$57.40/500ml resin mix

	Advantages
	Easily bought from Carbatec
Widely used
Well known and trusted brand
	Easy to use
Dries fairly quickly
45min pot time
Clear drying
Access to a wide range of information and tips on the product

	Disadvantages
	More precise ratio
Slow drying
Short pot time
Requires special hardener to dry clear
	Harder to buy

	Safety
	Requires gloves
Bio accumulative molecules able to be absorbed through skin pores
	Marketed as the safest epoxy on the market
Molecules too big to enter pores in skin


I chose Bote Cote Epoxy as it was the easiest to use and because of all the knowledge and information its distributors had and were happy to pass on about the product.  Safety also played a big role in my selection of Bote Cote, it is a much less toxic substance than another epoxy and this makes it far easier to use.

Evaluation
Bote-Cote has been a fantastic epoxy it has set overnight even in cooler temperatures.  I did the bottom of my desktop first and it came out crystal clear which was fantastic however the top of my desk did not go as well, one of the large holes didn’t aerate properly so is filled with bubbles and another has a layer of dust inside it.  Sanding between fully hardened layers of Bote Cote was important but overall it has produced a very good filling of the holes, while not optimal it is still more aesthetic than the other options I considered.  The bottom of my desk is unfortunately where it really looks the best.


[bookmark: _Toc522133395]Prototyping Modeling and Testing-Design
[bookmark: _Toc522133396]Development of Ideas













These are some of my first designs, they show everything from the basic design to dimensions to ideas surrounding what design I’ll use for my inlay, to the design of my drawer fronts.  These sketches were instrumental in helping me understand the shape features and construction of my desk.  Most of my sketches were based off the pedestal desk from the Australian Wood Review. The sketches on the top and bottom right show ideas for my inlays, on my drawers and side panels.

This is one of the key sets of plans I drew up in Fusion 360.  This design once printed was annotated with notes making it easier for me to make improvements to the next design.  On the isometric view of the desk there is a sketch of the method I plan on using for raising the desk top.  The design on these plans eventually became my final design, the plans of which are attached to the back of this folio along with a draft sketch of my drawer pulls and a CAD model of a pedestal.




Prototyping Modeling and Testing-Joints
I have practiced a variety of joints and techniques including the mortice and tenon joint, router and trimmer jigs, and the half lap joint.
[image: ][image: ]Testing these joints and their strengths on other projects I have found that both are strong and durable, with a high level of adaptability.


I tested a Mitred Mortice joint to gauge the adaptability of the Mortice and Tenon joint (Left)
 I produced a Half Lap Joint to test the possibility of using one on my major work this year (Right)
In designing my desk, I created a 3D model of it in Fusion 360.  This allowed me to observe how joints would align and interact with each other as well as get a good idea for how the desk would look when finished.


To prototype the design of the sliding desktop and design of my desk I used Fusion 360 to test the compatibility of different designs and found that a simple rebate track would be most effective.




[bookmark: _Toc522133397]Sliding Desk Top
Having a desktop that slides on the pedestals is a cool and innovative idea.  It would however require my desktop to sit raised off the pedestals so that the components could slide together easily.  This is not an issue, in fact rather than bringing the sliding rails all the way to the front I will ensure that they are hard to see under the table top by having them sit as far back as practical on the pedestals, making them hard to see and giving the impression of a floating table top.  I plan to use a set of sliding rails which will remain in place under the weight of the table top
There are a variety of designs I could use for my rails however they all need to be strong and discrete as well as easily aligned to slide in the table top. The key designs I looked at were the I track, Dovetail Track and the Rebated Slider.
[image: ]I Track
The I Track is commonly used to hold or direct guides on machinery such as sliding bevels on disc sanders or cross cut sleds on table saws.  It is a simple groove that has another piece sit in it and be guided by it.  The design does not allow for much of a frame to be built to hold the sliders in place and thus it lacks the durability that I need.

Dovetail Track
[image: ]The Dovetail Track is similar to the I Track however it uses a tapered pin which stops the desk from lifting up.  The taper on this pin however created a weak point and makes it more difficult to install or create a frame around than the I track and as such I will not be using the Dovetail Track.

Rebate Slider
[image: ]The Rebate Slider is a simple rebate that slides together along the desk.  It stops the desk from lifting up while not becoming weak or difficult to assemble.  The design also has a variety of ways in which I can design and build a supporting frame around it and attach it to my desk top with table clips.


Justification
I chose to use a modified combination of the rebate and I track slider.  This allowed maximum strength and easiest alignment of the tabletop with the pedestals.  I originally planned on using a rebate slider however after constructing the table top I realised that it would lack strength and be too difficult to align.

SLide Direction
The direction the rails run strongly influences their ease of use.  I plan to have the rails run front to back along the pedestals as this will allow the desk to be easily placed in corners because only the front will need to be accessed for assembly.  If the rails ran across the pedestals there would need to be 3.6 m space so that the entire table top could be slid into place, that would be impractical.

[bookmark: _Toc522133398]Design Modification
Following the development as well as prototyping and testing I choose to make a variety of design modifications:
	Design Modification
	Justification
	Process
	Benefit/Appropriateness

	Sliding Desk Top

	To make the desk easier to move, as it will weigh nearly 200kg, I designed the pedestals so that the tabletop slides on and off on 2 pairs of rails and locks into place with a set of pins.

	I will build a frame for the top of each pedestal and 2 for the bottom of the desktop, these frames will hold rails that will allow the desktop to slide on and off. These frames & the desk top will stay in place under the weight of the desk top.
	Desk is easier to move, it would be impossible to move as one unit
Opportunity to show more skill: turning of pins, variety of joints on frames.

	Floating Desk Top
	To make the sliding rails easier to use and make. I decided to use the design feature of a floating tabletop.  This is where the table top is lifted 10-20m off the pedestals while its supports are unseen, giving the impression that it is floating.
	The rails will interlock, to allow this to be done easily they will protrude 20mm from their respective component.  When locked together the rails will hold the desktop 20mm off the pedestals, the overhang of the desk will keep the rails out of sight.
	The desk looks more skillful.
The rails are easier to design and construct.

	Simple Rebate sliders
	The L track slider I originally planned would lack the strength and be incredibly difficult to use given the weight of my desk top.
	I cut the simple rebate on the router table it was a quick process however I had to do multiple passes.
	The desktop is easier to place on the pedestals and the support is stronger.

	Curved cutout drawer pulls

	After a lot of research and planning I decided to use curved cutout drawer pulls because they give a sleeker more modern organic style to the desk.

	I traced the shape of a Jarrah leaf onto the jig.  I cut the shape into the jig using the bandsaw then with a flush cut router cutter I cut the drawer fronts following the template. Then I used a bearing tip cove bit to cut the finger recess.
	The desk looks unique.
I am able to display a variety of skills.
The drawers maintain a sleek finish.

	Blackbutt Inlay
	I chose to use Black Butt as it is a light-colored contrasting wood to Jarrah.  It is similarly dense and an Australian Hardwood.
	I will use a CNC to cut out a thin strip of Blackbutt into the shape of the required inlay.
	The desk looks great.
I get to display a variety of skills including ICT and research.

	Filing Drawer
	To make the desk great for long-term use, the bottom drawer in each pedestal will be designed to hold rails for filing documents
	I will construct the drawers deep enough and wide enough to hold A4 paper and the filing rails
	The desk will be better suited for long term use.




[bookmark: _Toc484701568][bookmark: _Toc522133399]Evidence of Project Management
Cutting/Parts List & FINANCIAL plan
 This is a breakdown of my cutting list that I used to order my timber from Trend Timbers.

	
	Order Breakdown

	Width mm
	Thickness mm
	L/m
	Part width mm
	Part Thickness mm
	Qty of Part
	Part L/m
	Cumulative Part L/m
	Cost of Part/Lm
	Total cost of part
	Notes

	190
	19
	12
	65
	19
	2
	24
	
	$31.5
	$378
	 

	
	
	
	35
	19
	1
	12
	12
	
	
	 

	190
	19
	2.1
	84
	19
	2
	4.2
	
	$31.5
	$66.15
	 

	190
	19
	4.5
	130
	19
	1
	4.5
	
	$31.5
	$141.75
	 

	
	
	
	35
	19
	1
	4.5
	16.5
	
	
	 

	190
	19
	2.4
	150
	19
	1
	2.4
	
	$31.5
	$75.6
	 

	
	
	
	35
	19
	1
	2.4
	18.9
	
	
	 

	190
	19
	8.4
	105
	12
	1
	8.4
	
	$31.5
	$264.6
	 

	190
	19
	4.195
	130
	12
	1
	4.195
	
	$31.5
	$132.14
	 

	190
	19
	8.4
	150
	12
	1
	8.4
	
	$31.5
	$264.6
	2x filing drawer lengths for lamination to 290

	190
	42
	0.8
	40
	40
	4
	3.2
	
	$79.40
	$79.40
	 

	
	Total L/m
	42.795
	
	
	
	
	
	Total Cost
	$1365.24
	




Below is a detailed copy of my cutting list.
	Project Component
	Part
	Qty
	Length
	Width
	Thickness
	L/M 
(No Wastage)
	L/M (15% Waste)
	Volume M3
	Material

	Sides & Back
	Vertical Side Posts
	12
	695
	65
	19
	8.340
	9.591
	0.0118
	Jarrah

	Side Panels
	Side, Top Rails
	4
	730
	65
	19
	2.920
	3.358
	0.0041
	Jarrah

	
	Side, Middle Rails
	4
	730
	130
	19
	2.920
	3.358
	0.0083
	Jarrah

	
	Side, Bottom Rails
	4
	730
	84
	19
	2.920
	3.358
	0.0054
	Jarrah

	
	Side Top Centre Post
	4
	140
	65
	19
	0.560
	0.644
	0.0008
	Jarrah

	
	Side Bottom Centre Post
	4
	350
	65
	19
	1.400
	1.610
	0.0020
	Jarrah

	
	Side, Kickboard
	4
	857
	65
	19
	3.428
	3.9422
	0.0049
	Jarrah

	
	Side, Top Panels
	8
	100
	322.5
	7
	0.800
	0.920
	0.0021
	Jarrah Plywood

	
	Side, Base Panels
	8
	310
	322.5
	7
	2.480
	2.852
	0.0064
	Jarrah Plywood

	Back Panels
	Back, Top Rail
	2
	380
	65
	19
	0.760
	0.874
	0.0011
	Jarrah

	
	Back, Middle Rail
	2
	380
	130
	19
	0.760
	0.874
	0.0022
	Jarrah

	
	Back, Bottom Rail
	2
	380
	84
	19
	0.760
	0.874
	0.0014
	Jarrah

	
	Front & Back, Kickboard
	4
	488
	65
	19
	1.952
	2.245
	0.0028
	Jarrah

	
	Back Inlay
	2
	320
	130
	5
	0.640
	0.736
	0.0005
	Blackbutt

	
	Back, Top Panel
	2
	100
	340
	7
	0.200
	0.230
	0.0005
	Jarrah Plywood

	
	Back, Bottom Panel
	2
	310
	340
	7
	0.620
	0.713
	0.0017
	Jarrah Plywood

	Support Frames
	T/B Support Frame Short Rails
	8
	377
	35
	19
	3.016
	3.468
	0.0023
	Jarrah

	
	Bottom Support Frame Long Rails
	4
	800
	35
	19
	3.200
	3.680
	0.0024
	Jarrah

	
	Top Support Frame Long Rails
	4
	781
	35
	19
	3.124
	3.593
	0.0024
	Jarrah

	
	Pedestal Desktop Sliders
	4
	711
	40
	40
	2.844
	3.271
	0.0052
	Jarrah

	
	Desktop Runners Support Frame, Short Sides
	4
	342
	35
	19
	1.368
	1.573
	0.0010
	Jarrah

	
	Desktop Runners Central Support Rail
	2
	342
	35
	19
	0.684
	0.787
	0.0005
	Jarrah

	
	Desktop Runners
	4
	711
	35
	19
	2.844
	3.271
	0.0022
	Jarrah

	
	Desktop Runner, Cross Members
	6
	302
	35
	19
	1.812
	2.084
	0.0014
	Jarrah

	Top Drawers
	Drawer False Fronts Outer Strips
	4
	630
	190
	19
	2.52
	2.898
	0.0105
	Jarrah

	
	Drawer False Fronts Centre Strip
	2
	630
	70
	19
	1.26
	1.449
	0.0019
	 

	
	Top Drawer Sides
	4
	500
	87
	12
	2
	2.300
	0.0024
	Jarrah

	
	Top Drawer Backs
	2
	412
	68
	12
	0.824
	0.948
	0.0008
	Jarrah

	
	Top Drawer True Fronts
	2
	412
	87
	12
	0.824
	0.948
	0.0010
	Jarrah

	
	2nd Top Drawer Sides
	4
	500
	100
	12
	2.000
	2.300
	0.0028
	Jarrah

	
	2nd Top Drawer Backs
	4
	412
	89
	12
	1.648
	1.895
	0.0020
	Jarrah

	
	2nd Top Drawer True Fronts
	2
	412
	100
	12
	0.824
	0.948
	0.0011
	Jarrah

	
	Top Drawer Bases
	4
	500
	412
	3
	2.000
	2.300
	0.0028
	Plywood

	Central Drawer
	Central Drawer True Front
	2
	412
	125
	12
	0.824
	0.948
	0.0014
	Jarrah

	
	Central Drawer  Sides
	4
	500
	125
	12
	2.00
	2.300
	0.0035
	Jarrah

	
	Central Drawer Back
	2
	412
	106
	12
	0.824
	0.9476
	0.0012
	Jarrah

	
	Central Drawer Base
	2
	500
	400
	3
	1.00
	1.15
	0.0014
	Plywood

	Filing Drawer
	Filing Drawer Back
	2
	412
	241
	12
	0.824
	0.948
	0.0027
	Jarrah

	
	Filing Drawer Sides
	4
	500
	260
	12
	2.000
	2.300
	0.0072
	Jarrah

	
	Filing Drawer True Front
	2
	412
	260
	12
	0.824
	0.948
	0.0030
	Jarrah

	
	Filing Drawer Base
	2
	500
	412
	3
	1.000
	1.150
	0.0014
	Plywood

	Table Top
	Table Top Pieces
	5
	1800
	176
	38
	9.000
	10.350
	0.0692
	Jarrah

	
	Weight (670kg/M3)
	127.123
	
	Total Volume Inc. Waste
	0.1897







[bookmark: _Toc522133400]Plans
Evaluation of Plans
Following this page are the plans for my desk, they have been generated using Autodesk Fusion 360.  This made them quick and easy to produce as well as being accurate the plans have detail callouts allowing a better view of the joins as well as 1:1 views of important joins.  They were an effective manner of understanding my project and have greatly helped in the production of my desk. The annotations helped me remember what certain parts of the design were for and where the inlay would go.
Also attached is an isometric sketch of my desk, this gave me the opportunity to understand the scale and proportion of my desk as well as better manipulate the shape of the draw pulls and try out different designs that wouldn’t be as easy in CAD.
The CAD model on this page was instrumental in helping me visualise my project and understand how it fitted together.
Here is a 3D model of one of the pedestals of my desk, the plans derived from it and a sketch of my desk follow.

[image: ]








[bookmark: _Toc522133401]Record Of Production
[image: ]The transcript of the video used as my Record of Production is below:
[bookmark: _GoBack]The video can be played off the USB included with this Folio or accessed here: https://youtu.be/bKN6JuR21XE 

[bookmark: _Toc522133402]Record of Production Transcript
This is the record of production and for my handcrafted Jarrah desk.
Throughout this video I will discuss the process I undertook to build my desk, but before we begin:
W.H.S, Work health and Safety.  While constructing my desk, I always:
· Wore enclosed, upper leather boots
· Had all loose items such as watches, ties and long sleeves, rolled back, tied up or removed
· I ensured that before using any machinery I had completed the appropriate safety training
· While using machinery I followed the relevant Standard Operating Procedure (SOP)
I had the wood delivered mid-term four.
I marked up and cut it down to size so that it would fit into the store room better, I used a pencil, steel rule, try square, drop saw and table saw to do this work and all the marking and cutting throughout the project.  I used the drop saw to cut some of the pieces to a shorter length while my Teacher, Mr Stewart ran the wood through the table saw to rip it to width for me.  Before using any power tools, I ensured that I had completed the relevant safety training, and while working with power tools such as the drop saw and table saw I always ensured that all SOP’s were followed such as wearing hearing and eye protection and keeping our hands clear of the blades.  While marking up the timber I was careful not to scratch myself on any of the sharp metal edges of the marking implements. 
Cutting the wood down to size went well however if I were to do it again I would plan a better indexing system to help me identify the use of certain pieces faster after they had been cut to length but not to width.  
Following this I marked measured and cut the timber for the sides panels of my project.  First the long stiles then the rails.  To ensure that all my measurements were accurate I first marked a face side and then face edge on my timber, I then based all my measurements off these faces so that they were consistent.  
Next, I crafted the Mortice joints on all my long stiles, I marked them up being careful not to prick myself on the mortice gauge and cut them on the mortice drill keeping my hands away from the blade.  Fine adjustment on the drill was tricky.
I used a mortice chisel and a mortice board to clean out the joints being careful to keep my hands behind the blade of the chisel
Next, I marked up the tenons on my rails.  I cut the first set of tenons on the router table.  However, it broke later on so I designed and made a jig that used a plunge router to cut the rest of the tenons.  Unfortunately, the jig leaves about 3 mm of material on the end of the tenon which I chiselled off after cutting all the tenons.  
Cutting the shoulders on the tenons for the centre rail was done using the bandsaw.  It was difficult to mark these up as it was hard to place the try square flat on the tenon.  After this, I fitted each mortice and tenon joint \using a mortice chisel, wooden mallet and morticing board.  Then I dry-fitted all my frames.   Here is a photo of one of my frames in a dry fit, all the rails are square with the sides and the panel is square as well.  
After marking the half lap joint on the wood with following my face side and edge marks, I cut the tenon of my half lap joint using the same router jig as I used for my mortice and tenon joints with the stile clamped firmly in place and the router at a lower depth.  I was careful not to put the router on the desk while the bit was still spinning.  To cut the long rebates for the panels on my frames, I set up a jig on the work bench.  I used a plunge router because I had to make 2 passes with the router, starting at a higher depth and working down.  Cutting the housing for the half lap joints was a little trickier.  I decided to use the trimmer with a jig to speed up the process.  First, I had to break the grain at either end of the housing to stop it chipping out.  Then I hooked the jig onto the end of the workpiece and clamped in place.  After routing out the housing while wearing hearing and eye protection I then used a chisel and mallet to clean up and fit the joint.  After dry fitting all the joints on my panels, I made the internal support frames for my desk.  I marked and cut these like all my other pieces.  I then marked the rebates with a marking gauge.  Because I had to cut so many joins I decided to use the bandsaw.  To make consistently sized and straight cuts I built a fence for the bandsaw and clamped it in place.  My first frame required a little bit of fitting but all 4 of them came out fine they were flush and square.
Gluing up my side frames was a tricky process, with so much movement and so many pieces I had to work carefully.  I started by sealing the end grain where it was exposed to the joint by rubbing a little bit of glue over it.  Then I applied glue to the joints and clamped it all together.  Being careful to keep the frame flat on the clamps so as not to twist or bow it.  I needed to widen the boards to 290mm for the filing drawers in my desk, I did this with a biscuit join.  I marked the joints, being careful not to put them near the end of a drawer, then used the biscuits joiner to cut the holes for the biscuit along the side.  I made sure to connect to dust extraction and disconnect the joiner from the power point when not in use.  This was a process I followed for all power tools.  I thicknessed the panels for my drawers then marked and cut them to length.  Next, I used a router and dovetail jig to cut the through pin dovetail joins.  Rushing to finish before the holidays I made lots of silly mistakes in this process, but I was able to fix most of them.
I then set up the router table and cut the through housings for the back of my drawers.  Feeding from the right direction is very important on a router table.  Gluing up my drawers was the next step, the tight through housings made this a tricky process but using some band clamps and sash clamps I got all my drawers square.  Using the CNC was a fairly simple process but getting the inlay to fit into the trench was much trickier.  The CNC had a large dust hood over it for safety.  Between the practice and final cuts on the CNC I glued up the back panels making sure they didn’t twist or bow.  I then fitted the inlay and glued it into place, this took some firm persuasion with a mallet.
Using multiple passes at increasing depths on the router I cut the locking mitre join.  This was tricky because of the size of the work pieces.  After Mr Stewart cut the plywood panels to size for me I used a tenon saw and disc sander to fit the beading, I then predrilled and nailed them into place with some glue.  Gluing up the pedestals was a big and tricky job.  Predrilling the support frames before screwing them into the sides and back was a must.  I always wore eye protection when using the drill.  
Thicknessing the wood for my table top was really hard work.  Hearing protection was really important for this work.  Routing the trenches for the insert tongue and groove join was made even more difficult after I cut my finger on the router working on a separate project.  Gluing up my table top took time as I did it in 3 parts, the front 2 then the back 2 pieces then all together with the middle.  I marked and cut and fit the stringers for my drawer runners so that they would have substantial material to screw into, then screwed my drawer runners in place using a piece of plywood as a spacer.  Using a router table and drop saw I cut the chamfer and mitre joins then glued my kickboards into place.  Then I sanded my desk and drawers, sanding for so long requires a dust mask and hearing protection.  I chose dominoes joins because they would be quick and easy and were different to biscuit joins.  I should have paid more attention to their placement.  I was careful to alternate the curvature of the grain on the boards.  Using a flush cut bit and a template jig I cut the leaf shapes out of my drawer fronts then used a bearing tipped cove bit in a router table to cut the finger groove.  I marked and cut the runners and frames for my desktop using a marking gauge for the half laps then tenon saw and chisel to cut them as well as a router.
After filling the holes in my desk with clear epoxy making sure to wear gloves I applied and Aqua Coate with a foam brush to finish the desktop and and my pedestals.  I used wipe on poly for the drawers sanding between coats for both.  I then attached my drawer fronts and assembled my desk.


The Pen
	Trait
	Pen
	Justification

	Material
	Jarrah
	The pen was produced as a ‘completion’ of my desk, so I made it out an off cut from the desk

	Design
Slimline/Cigar
	Cigar
	I chose the cigar style pen as it is a larger pen which matches my large desk, the slim line style would have looked out of place on such a big desk.

	Finish
	Wax and Wipe on poly
	Wax finishes work well on Pens as the high speed turning leads to incredible penetration of the wood, using wipe on poly matched the pen to my drawers and I already had the polyurethane.  I originally tried to use CA glue as it is the finish I normally use on pens however it did not work well so I sanded it off and used way and poly.

	Production

	Procedure
	Photo
	WHS

	Mark and cut the pen blanks:  I made a rough mark based of the brass tubes the cut the blank to length using a tenon saw
	[image: ]
	Watch for splinters


	[image: ]Drill out pen blanks glue in pen tubes: I pre-drilled with a 5mm drill bit then used the 10mm.  After gluing the tubes in place with CA glue I trimmed the blanks using a barrel trimmer drill bit as seen to the right.
	[image: ]
	Heep loose items of clothing away from drill bit
Eye protection must be worn
Heep hands away drom spinning drill bit

	Mount on lathe and turn to a cylinder:  After roughing it down with a gouge.  I used callipers to gauge the size of the cylinder and mark important points when they were at the desired diameter
	[image: A hand holding a piece of wood

Description generated with high confidence]
	Face sheild must be worn
All loose items removed or restrained
Make use of a tool rest to guide the chisels 

	Shape the pen:  I used a skew and scraper to turn the pen to its desired shape making sure I turned it down to the diameter of the bushings precisely.
	[image: A picture containing indoor, table, sitting, chair

Description generated with high confidence]
	Face sheild must be worn
All loose items removed or restrained
Make use of a tool rest to guide the chisels

	Sand and finish:  I sanded up to 1200 and then tried to use CA glue to finish the pen like usual, however it didn’t fry I think due to the oils in the wood.  So I sanded it off then back up to 1200 and used a was and wipe on poly.
	[image: A picture containing indoor

Description generated with very high confidence]
	Face sheild must be worn
All loose items removed or restrained
Remove tool rest to prevent getting caught in lathe
Dust mask used when sanding

	Press together:  I pressed the pen together in the vice, it was important to keep the components aligned when pressing the pen together
	[image: A close up of a building

Description generated with high confidence]
	Keep hands away from the press


[image: A picture containing wall, indoor

Description generated with very high confidence]Evaluation

I think that making the pen went very well, I did it in less than an hour and it has come out really nicely.  The CA Glue mishap was a challenge and re-sanding meant the loss of a little bit of material, but the pen has retained it shape and looks fantastic.  The small size and circular nature of the pen expose grain features that are not normally on display in the wood which makes a very fitting companion for the desk.

[bookmark: _Toc522133403]Outsourcing
I planned on doing most of this project by myself, and I have succeeded in doing that
CNC
School does not have a CNC so I knew that to use it for an inlay I would have to outsource it.  I searched for a long time trying to find a commercial operator who would do it for me cut I was unable to find a company that did small work.  This led to me finding a CNC at the Robots and Dinosaurs Makerspace in Meadowbank.  So I outsourced access to a CNC however I still used it myself after being given a demonstration on how to operate it by Gavin.  I approached the company “Cut Carve Create” however they had just closed for the next month.  I also tried following a classified ad in the Australian Wood Smith Magazine.  Eventually I found the Robots and Dinosaurs Makerspace mentioned on a Reddit thread.

[image: ]Table Top
[image: ]My table top came as large parts of a log that had to be cut into slabs.  School doesn’t have a timber mill so along with all the other wood from my Grandparents in WA we got my table top cut into boards by some family friends for free.  I was not in attendance as the slabs were milled.  Safety Standards WERE NOT FOLLOWED. The wood was only rough cut so I had to dress it by running it through the thicknesser and table saw.




Veneered Plywood
To fill the holes in my frames I chose to use veneered plywood, because it was lighter cheaper and easier to work with than Jarrah.  To save time I chose to buy my plywood with the veneer already applied.  This ensured a high-class workmanship on the plywood as well.  We bought the plywood in a 1200*2400 sheet from Specialty Wood Veneer Panels.  It was delivered to my house where I marked it up and cut it down to manageable pieces to fit to the desk at school.  The plywood is 7.2mm thick as it has a 2mm veneer on it.  I looked at companies such as Trend Timbers and Plymaster but eventually settled on Specialty Wood Veneer Panels due to their speed and cost.  The panel cost me $218, however I only used half of it.


Receipts
[image: ]
[image: A close up of text on a white background
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Drive Marine Services (Finish and Epoxy)
Timber Bits (Pen Kit)
Trend Timbers(Blackbutt purchased with other items)
Haffele (Drawer Runners)
Specialty Wood Veneer Panels (Veneered Plywood)
Trend Timbers (Jarrah)
Bunnings (Wipe on Poly)

[bookmark: _Toc522133404]Budget

[image: ]My budget for this project is $2000 which has been given to me by my parents for my major work.  While this is a lot of money, buying a similarly made Jarrah desk would cost upwards of $10,000.
My table top was shipped with 750Kg of other wood form WA, this cost $1500, my table top weighed around 45kg and so was about 6% of the 800Kg shipment meaning that it cost approximately $85 to have delivered from WA.
[image: ]To construct my estimated budget, I started with the quote I had from Trend Timbers then I did some research into the cost of components and finishes.  I added on just over 25% for excess as this is the first time I had budgeted something this big and I expected a variety of unforeseen issues.




Evaluation
My budget was carefully assessed at the beginning of this project and has proven to be a clear and accurate guide of the costs of building my desk.  I was surprised by the cost of drawer runners however the higher quality and soft close feature justified this extra spending.  Aqua-Coate was an expensive but high-quality finish and while I feel that I spent more than necessary on the associated equipment such as foam brushes and rollers.  The $50 deficit was covered by money that I contributed to the project.  I think it is evident that my budget was an effective and clear guide for the cost of my desk.  In the future I would do more research into the cost of materials such as drawer runners and finishes.
Left: receipt from blackbutt purchased with other items
Middle top: Soft Close Drawer Runners
Right: Jarrah
Bottom left: Blackbutt with price written on it at Trend Timbers
Bottom Right: Veneered Plywood

Proposed and Actual Timeline
[image: ]Below is my Timeline.  There a variety of large gaps and jumps in progress in, this is because I anticipated to batch produce all of my frames at once when instead I made one frame as a test then batch produced the next 3, this bumped my proposed schedule out of whack and as such it has acted mostly as a guide.   
I decided it would be more effective to cut the kickboards once the pedestals had been glued up
I decided to build the desktop frames after I had constructed the pedestals and put kickboards on them.
I chose to make the support frames before gluing up my side frames to prolong flexibility on the inlay and because I did not factor in the time routing rebates would take
I didn’t get straight into cutting mortices because I had to cut my timber down so that it could be stored in the store room, and this took quite a while
It took longer than I planned for the timber to arrive
Finishing the drawers assembly was done just in time for the holidays when I could glue them up
Cutting the Mortices went quite quickly


[bookmark: _Toc493593483][bookmark: _Toc522133405]OHS/WHS and Safe Working Practices
[bookmark: _Toc484701571][bookmark: _Toc493593484][bookmark: _Toc522133406]General Workshop Safety
The Timber Workshop is full of hazards that could cause serious injury.  However, if proper safety procedures are followed these dangers can be easily avoided and the Workshop can be enjoyed in a safe manner by everyone.  These safety rules are
· Always wear an apron and eye protection when in the workshop
· Always have loose items such as jewellery clothing and hair restrained when working with tools
· Always have some form (portable/fixed) of dust extraction present when using a power tool
· Never run in the workshop
· Always be aware of your surroundings and other people
· Don’t be distracted or distract others when using power tools or machinery
· Handle all tools in a safe and proper manner
· No horseplay in the workshop
[bookmark: _Toc484701572][bookmark: _Toc493593485][bookmark: _Toc522133407]Tool Safety
Disc Sander

Use: mainly on this project to square the cut ends of the timber
Risk Management

	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Max width – 140 mm.
Min width – not to be less than material thickness.
Min thickness –10 mm.
Max thickness - 70mm.
Min length – 100 mm.
Max length - 450 mm.
Use of sliding fence.
One operator in work space.
Minimum separation between hands/disc-50mm.
Work flat on table at all times.
Teacher permission/approval required.SOP
1. Turn on dust extraction.
2. Check for defects or lose guards on the machine.
3. Check the disc is clean.
4. Carefully slide the piece of wood along the plate and sand.
5. If burring smell occurs or smoke begins to be emitted from anywhere stop.
6. Once finished switch off disc sander.

	Use of mitre gauge.
Abrasive to be cleaned regularly.
Max gap disc to table – 2 mm.
All guards in place and adjusted correctly.
Dust extraction must be activated.
Damaged abrasive to be replaced when worn or torn.
Disc securely fixed e.g. Velcro/disc cement.
To be electrically isolated when not in use.
	Group Instruction.
Teacher demonstration.
Written safety test.
	Initial direct supervision.
[image: ]General supervision for experienced students.
	Eye protection.
No loose clothing.

Long hair restrained.

Dust mask if required.

Enclosed leather shoes.




Bandsaw
Use: Mainly on this project to quickly and reliably cut joints such as tenons and dovetails.
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Minimum separation between hands and blade of 50mm.
One operator in machine space.
Teacher permission/approval required.SOP
1. Turn on dust extraction.
2. Set guard to the right height.
3. Turn on Bandsaw.
4. Carefully cut piece to size keeping hands away from the blade.
5. Turn off bandsaw.

	Selection of appropriate blade, adjustment of guides and blade tension by teacher.
Selection of blade speed on some machines.
Set top guide above work.
Dust extraction to be activated.
To be isolated at all times when not in use.
	Teacher demonstration.
[image: 20170329_123045]Written safety test.
	Initial direct supervision.
General supervision of experienced students.
	Eye protection.
No gloves.
Dust mask if required.
Long hair restrained.
Enclosed leather shoes



Cordless drill
Use: Drilling holes and driving screws into the project.
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Teacher permission/approval required.
Assess student control issues.
Work piece to be securely clamped or held in a vice.
Power lead to be supported over operator’s shoulder.
	To be electrically isolated when not in use.
Speed selection to suit drill diameter.
Maximum hole saw diameter of 100mm.SOP
1. Insert drill bit into drill and tighten chuck.
2. Hold down workpiece.
3. Carefully squeeze trigger.
4. Drill hole pull drill out then stop.

	Teacher demonstration.
Written safety test.
	Initial direct supervision.
General supervision of experienced students.
	Eye protection.
Enclosed leather shoes.
No loose clothing.
Long hair restrained.
[image: 20170329_122936]Dust mask if required.

	


	
	
	
	


Random Orbital Sander
Used: Quickly sand large flat surfaces such as the legs and table top.
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Teacher permission / approval required.
Work piece securely supported.
Power lead to be supported over operators shoulder.
Dust bag to be attached.
	To be electrically isolated when not in use.
Sander to be held with both hands.
Small machines within student control capabilities.
Extension leads not to exceed 3 metres.
	Teacher demonstration.
[image: 20170329_131702]Written safety test.
	Initial direct supervision for new students.
General supervision for experienced students.SOP:
1. Keep hands clear of sanding disk
2. Isolate when adjusting
3. Take frequent breaks

	Eye protection.
Loose clothing restrained.
Enclosed leather shoes.
Dust mask.


Mortise Drill
Use: Quickly drilling out mortise joints.
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Teacher permission / approval required.
Clamping of work piece to the work table.
	Set-up and adjustments to be performed by teacher.
To be electrically isolated when not in use.
Correct setting of depth stop.
	Teacher demonstration.
Written safety test
	Initial direct supervision for new students.
[image: 20170329_124829]General supervision of experienced students.
	Eye protection.
Enclosed leather shoes.
Loose clothing restrained.
Long hair restrained.


SOP
1. Insert drill bit and tighten chuck
2. Check all guards are in place and that there aren’t any defects
3. Clamp workpiece in place
4. Set depth stop
5. Turn on drill
6. Carefully drill the first hole
7. Adjust the place as you drill the rest of the holes







Thicknesser
Use: Milling wood to a thinner thickness.
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Minimum length not to be less than infeed table + 100mm.
Assistance required to tail out material.
Minimum thickness to be not less than half the width.
Teacher permission/approval required.
	Use of appropriate depth of cut.
Dust extraction must be attached and activated.
Excess glue to be removed from wooden board prior to use.
To be electrically isolated, at all times when not in use.
	Teacher demonstration.
[image: 20170329_131747]Written safety test.
	Direct supervision.
	Eye and hearing protection.
No loose clothing.
Dust mask if required.
Long hair restrained.





[bookmark: _Toc466475532]Biscuit Joiner
Use: Widening boards for bottom drawers
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Only use on wood that is of a reasonable size

Keep guides flat on work piece

Set to the right settings before use
Secure work piece so that it doesn’t move
	Keep blade sharp

Check for defects

Ensure all guards and guides are in place

Isolate when adjusting

Only use once blade is at full RPM 
	Group Instruction.

Teacher demonstration.

Written safety test.

Supervision during first use
	Supervisor must be in the room

Direct supervision required during first usage
	Eye protection.

No loose clothing.

Long hair restrained.

Dust mask if required.

Enclosed leather shoes.


SOP
1. [image: ]Set biscuit joiner to the right size and depth
2. Secure workpiece firmly so that it won’t move during the cutting
3. Plug into power
4. Place joiner flat on workpiece
5. Carefully squeeze the trigger and wait for the blade to hit full RPM
6. Push the blade into the workpiece the pull out and release the trigger


[bookmark: _Toc466475533]Drum sander
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Only sand of wood that fit on the belt.
Ensure dust extraction is turned on
Only sand pieces of wood that safely travel along the belt
	Check for defects
Leave all guards in place
Isolate while adjusting
Periodically check the sand paper

	Group Instruction.
Teacher demonstration.
Written safety test.
Supervision during first use
	Supervisor must be in the room
Direct supervision required during first usage
	Eye protection.
No loose clothing.
Long hair restrained.
Dust mask if required.
Enclosed leather shoes.


[image: ]SOP
1. Turn on dust extraction
2. Set height of the conveyer belt
3. Turn sander and belt on
4. Run work piece through the sander picking it up on the other side
5. Raise height of belt and repeat step 4 as needed


Drop Saw
Use: to quickly cut timber to length and to cut compound angles.
Risk Management
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Teacher permission/approval required.
Work to be clamped to table.
Minimum hand/blade separation – 150mm.
Dust bag/collection to be attached.
Long work pieces to be appropriately supported.
	Regular blade checks. Blade to be appropriate for material being cut (negative rake blades being the preferred type).
[image: 20170329_131048]Be electrically isolated at all times when not in use.
	Teacher demonstration.
Written safety test.
	Initial direct supervision.
General supervision for experienced students.SOP:
1. Ensure eye and ear protection is worn
2. Clamp workpiece in place
3. Line up saw blade with cutline
4. Keeping hands clear of the blade, starting at the top and finishing at the bottom of the saw’s reach cut the workpiece.

	Eye protection.
Loose clothing restrained.
Long hair restrained.
Dust mask if required.
Enclosed leather shoes.







Trimmer
Use: Quickly cut groves for inlays.			SOP: Follow the same as Router SOP
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Teacher permission approval required.
Work piece to be fixed to bench.
Machine must be controlled using both hands.
Power lead to be supported over the operator’s shoulder.
Care must be taken with exposed cutter.
	To be electrically isolated when adjustments are made and at all times when not in use.
Trimmer to be held with both hands.
All settings and adjustments to be performed by teacher.
No extension lead in excess of 3 metres.
Connection to dust extraction whenever possible.
	Teacher demonstration.
[image: 20170329_123334]Written safety test.
	Initial direct supervision.
General supervision of experienced students.
	Face & eye protection.
Enclosed leather shoes.
Loose clothing restrained.
Long hair restrained.
Dust mask.


Router
Use: Used to quickly route dovetail joints or chamfers on trimmings.
	Usage control
	Machine Control
	Instruction
	Supervision
	PPE

	Teacher permission approval required.
Work piece to be fixed to bench.
Use of fences, guides, jigs or template recommended.
Power lead to be supported over the operator’s shoulder.
No freehand routing.
	To be electrically isolated at all times when not in use.
Router to be held with both hands.
All settings and adjustments to be performed by teacher.
No extension lead in excess of 3 metres.
Connection to dust extraction whenever possible.
	Teacher demonstration.
[image: 20170329_131530]Written safety test.
	Initial direct supervision.
General supervision of experienced students.
	Face & eye protection.
Hearing protection.
Enclosed leather shoes.
Loose clothing restrained.
Long hair restrained.
Dust mask if required.



SOP
1. Select router bit and lock into router
2. Connect router to dust extractor
3. Clamp workpiece to bench
4. Connect router to power
5. Place router flat on workpiece
6. Stand behind router and carefully squeeze trigger

7. Once the router hits full RPM push router along workpiece
8. Release trigger leave router flat on workpiece
9. Once bit stops spinning then take the rougher off the work piece and disconnect from power.





[bookmark: _Toc522133408]Workshop Signage
There are a variety of different Signs in the Workshop, it is important that their meaning and purpose is known and understood
	Sign
	Colour
	Purpose
	Example

	Regulatory mandatory safety signs

	Blue and white

	These signs indicate an instruction that must be carried out

	[image: ]

	Regulatory prohibition safety signs

	Red and white

	These signs inform individuals of activities or items that are prohibited

	[image: ]

	Hazard warning signs

	Yellow and black

	These warn of a potential hazard or danger

	[image: ]

	Emergency information signs

	Green and white

	Provide information for use in an emergency such as the direction of the nearest exit or first aid kit

	[image: ]

	Danger signs
	Black red and white
	Inform individuals of a direct hazard
	

	Hazchem signs

	Come in a variety of colours as shown in picture

	Inform individuals of what chemicals are contained within a container or area

	[image: ]

	Fire signs

	Red and white

	Inform people of where firefighting equipment such as a fire blanket or extinguisher are located

	[image: ]



[bookmark: _Toc484701573][bookmark: _Toc493593486][bookmark: _Toc522133409]Presentation Skills and Techniques Including ICT
· Microsoft Word 2016-used to collate folio
· Create tables
· Add headings
· Automatically format table of contents
· Copy and paste using keyboard shortcuts
· Import tables from Microsoft Excel 2016
· Microsoft Excel 2016- used for projected timeline and cutting/financial lists
· Conditional formatting
· In cell equations
· Transferring from Excel to Word
· Auto formatting graphs
· Google.com-used in research
· Autodesk Fusion 360
· Construction of a 3D CAD model of the Project
· Used joints to make model assembly quick and easy
· Used 3D design to generate 2D plans
· Create animations of the desk and its design
· Adobe Premiere Pro-created the accompanying video
· Import and editing of film clips
· Recording and adding of voice over
· Adding text over video
· Split screen video
· Application of transitions
· Samsung Galaxy Core Prime (mobile phone) for taking photos and video
· iPhone 6 (mobile phone) for taking photos and video
· Google Photos for storing and moving photos and videos across multiple documents and devices
· Lenovo E440 Laptop used for all computer based work
[bookmark: _Toc522133410]Ongoing Evaluation
[bookmark: _Toc522133411]SWOT Analysis
As I progressed throughout my project I identified a wide range of SWOT components.  This helped me continue to adapt my plan and better accommodate for changes in my project
	Strengths
	Weaknesses
	Opportunities
	Threats

	· Working efficiently
· Working carefully
· Access to a variety of power tools
· Tenacity
· Eager to learn new skills
· Access and understanding of CAD modeling
· Access to a variety of resources for research and planning
	· Stress
· Lack of time
· Pinpoint accuracy isn’t as good as I’d like it to be
· Physical strength, this is a heavy project
· Working as an individual; many tasks I am undertaking would be very easy with 2 people such as gluing up the frames. but it is just me building this desk and the others in class are busy
	· Use a CNC machine
· Add a leather writing pad to the table top
· Work during the second week of the holidays
· Using wood from my Grandparents for the desktop
· Turn a pen 
	· Time
· Cost
· Skill limitations
· Defects in tabletop wood
· Tool Access
· Access to wood in NSW as opposed to other states
· CNC access is limited and hard to find


[bookmark: _Toc522133412]On Going Analysis: Project Progress
	Week
	Progress

	T4 W7
	It’s nice to be able to start work on my project, unfortunately it is difficult to work with such a large amount of wood

	T4 W9
	Marking and cutting the wood down to smaller sizes is time consuming but it is going well, I’m finding it hard to keep track of all the different pieces

	T1 W1
	Making this one frame as a trust is going well, it should be finished soon

	T1 W3
	I’m finishing up the test frame today, it looks really good.  I can’t wait to start the next 3

	T1 W5
	Marking the mortices went well, batch production was definitely the right idea.  Cutting them is going to take some time and not having dust extraction is a bit annoying

	T1 W7
	All my frames fit and are square which is awesome, next step is to get started on the central stiles which are joined with a half lap, my router jig will make that a bit easier, but I think I need to redesign my jig for the housing

	T1 W9
	Started marking up half lap joints, it went well, I hope to finish them in the holidays

	T1-2 Holidays
	I got heaps more work done than I planned on, I managed to dry-fit all the sides and back of my project, I also cut all the half lap joints on my rails and stiles and fitted them.  I also tested a few joints I could use for the corners of my desk. I decided that I will use a locking mitre router bit to make a tight-fitting join

	T2 W1
	I made a jig for cutting the rebates on my support frames and got it fitted to the bandsaw.  I also cut boards down to size for the support rails which was good to get out of the way

	T2 W3
	I cut all the support frames and using the jig I cut the rebated to perfection.  I was very happy with how well these joints fit

	T2 W5
	I glued up my first side panel.  It went really well, the joints all fitted tightly, and the gluing process was tricky but worked well

	T2 W7
	I glued up my next 2 side panels.  They all went really well.  I have been using a chisel and block plane to help flush the joints once I have glued up the frame.  The test I did with sanding scratches out went really well.  I can’t find anywhere that will CNC my inlay into the back of my project which is a real hold up as I need it done before I can glue up my back panels

	T2 W9
	Cleaning up the panels after gluing them up is going well.  I spent all day on Sunday last week trying to get the CNC to work but the last cut didn’t work so I had to buy a new piece of blackbutt.  This week it went really well, I’m glad it’s done.  It looks really great.

	T2 W11
	Thickness the wood for the drawers was difficult as the there was a lot of wood and the schools Thicknesser is very low to the ground. worked really hard to finish cutting the joints on the drawers and in the rush made a few dumb mistakes, these were fortunately easy to fix.  Dry fitting the pedestals went well however the locking mitre joins were not u to the standard I was looking for, so I changed one of the pairs to Case mitre joins.  

	T2-T3 holidays
	Gluing up the pedestals didn’t go very well but I think I’ll be able to fill the small gaps fairly easily.  Gluing up the drawers went really well, I was glad that I could borrow some band clamps from school.  I thicknessed most of the wood for my desk top but then cut my finger on the router working on a separate project.  This set me back a fair way and meant that I had to get dads help to finish thicknessing routing and assembling my table top.  I was careful to make sure that I did the important work and that dad just helped cover for the minimal use of my right hand.  Gluing up the table top went really well.

	T3W2
	Installing the drawers went well and everything is now sanded, ill sand it all just before I put the finish to remove the oxidized layer of the wood but I’m getting ready to finish.  Building the frames for my desktop was a lot easier than I expected, the router jig I made was really easy to use.  Unfortunately, I missed alto of work time at school as I had doctors’ appointments for my finger on Friday afternoons when we would normally have work lessons.

	T3 W4
	I’ve put the finish on my desk and it looks fantastic, I’m really proud of how it looks, all that is left to do is attach the frames to the table.

	

	


[bookmark: _Toc522133413]Final Evaluation
I over shot.  I planned to build a massive project in a finite amount of time.  I spent night and day working on my desk to get it finished and I only just got it done in time.  My time management was as good as it could have been the project was just too big.  But if I finished, and the desk looks magnificent.  
I have built a strong and durable heirloom desk.  So that the desk reflects its place of production I have made it of native Australian hard woods and to incorporate the Jarrah boards that were given to me. I have made the rest of my desk out of Jarrah as well.  The desk looks fantastic, it will be able to be broken down into smaller components, so it can be easily moved which is important as it weighs around 110-130Kg.  I am pleased with the desk’s design, I particularly like the functionality of the 2 pedestals each with 4 drawers, I look forward to the bottom draw of each pedestal being capable of holding a filing drawer.  The desk is much bigger than my current desk and will be more comfortable to use because of the design features and research I undertook. I have enjoyed executing a variety of skills to a high standard as well as a range of tight fitting joints including; half lap, rebates, biscuit joints and, long rebates.  The Mortice and Tenon joints have come out very well. I thoroughly enjoyed using the CNC to produce a high-quality inlay that accentuates the desks’ design., as well as a variety of joints including, half blind dovetails, rebates, domino and through housing joints. 
The research and planning I did has been very effective, guiding the design and construction of the desk at every step, such as giving me more time to plan the shape of my drawer pull cut outs and how best to adapt to the properties of Jarrah.  My desk has a fantastic dark colour.  Over the course of constructing the desk I have learnt valuable time management skills along with extending my skill base in CAD modelling.  I have also learnt a lot about furniture design and ergonomics.  If I were to do such a project again I would produce a smaller piece of furniture or allocate more time to the project, my time management was developed rapidly as I realised the scale of my project.  One thing that would have really helped was some advice I got at the Timber and Working with Wood Show 5 weeks before the project was due “do the skill once,(to) show that you can make a dovetail drawer you don’t need to make more than one” this would have been an invaluable piece of advice prior to selecting this project however the product that I have produced is without comparison.  The desk I have built is large, sturdy durable and most importantly beautiful.  The gumleaf inlay pops like a can of Pringles and I have enjoyed every part of it.  Editing the video producing a folio and designing a CAD model have taught me ICT skills that I will take with me for the rest of my life and shown a passion in me that I didn’t know was there.  I truly believe I have produced a skilful and high-quality desk that is a masterpiece of furniture.
The desk has been a challenging build and I have overcome many obstacles on the way to completing it, the epoxy on the desktop is not up to the standard I would like it to be and it is even more frustrating given the quality of the epoxy on the bottom.  The gaps between the support frames and the table top are also below the standard I would like to have upheld.  The finish however along with the inlay and joinery and drawer fronts have received countless compliments and are produced to a standard of which I am proud.  I believe that I have truly challenged and extended myself in designing and building a 120Kg desk in under 12 months, I believe this has been a monumental achievement completed to a very high standard.  I have learnt many skills and developed throughout the project.




[bookmark: _Toc522133414]Research and Planning
My research and planning have paid off very well. Choosing Jarrah has been a rewarding experience as it has been a challenge to work with but not too hard like Blackbutt may have been.  Visiting a sawmill in Dwelling up (WA) helped me see how Jarrah is processed commercially and visiting timber furniture shops showed me the high demand for Jarrah based furniture. Planning and designing my project was very effective as I have a clear set of plans and dimensions that are easy to understand and follow, it also made ordering my timber easy. Researching joints meant that I was able to pick the best suited and most interesting joints that were also easy to batch produce such as rebates and Mortice and Tenons. I would have liked to have done some more research and found out that DM307 is not safe for use in schools sooner than I did.  Visiting the 2018 Timber and Working with Wood Show in Sydney was very useful as I was able to see Aqua-Coate displayed and I had a long discussion with the distributor about its use and application.

[bookmark: _Toc522133415]Development
I believe that I developed my project in an effective manner, however it was slow and inefficient.  Next time I plan on having a much clearer idea of what I want to make before I begin CAD modeling.  The sketches I made were effective and gave me a clear idea for the more detailed parts of my project.  I have learnt to allocate more time to developing my project and also to allow room for changes in the design.  Developing my project taught me about CAD modeling and producing plans from those models.  It showed me the wide range of tasks that could be under taken, so while it was a slow process I am now reasonably efficient at 3D modelling and it is a skill that I value greatly.

[bookmark: _Toc522133416]Timeline
My proposed timeline was a good estimate of my projects progress, however due to many different challenges and setbacks it was not very closely followed.  It was a very useful guide and helped me understand the scope and scale of my project. However, I was able to manage my time with increasing efficiency as I continued through the project.  The size of my project was difficult to understand from the CAD models which I believe influenced my incorrect estimation however, this has been a valuable learning experience that I have thoroughly enjoyed.  Situations such as where my timber came later than expected and having to adjust my plan to spend more time cutting things down to fit in the store room are certainly events I would allow more time for in the future.  Overall, I firmly believe that my timeline was an incredibly effective guide and greatly helped with the production of my desk, without it I doubt I would have been able to complete such a big project.
[image: ]
Estimated Desk Budget


Timber	Desk Top	Drawer runners	Finish	Budget surplus for unforeseen costs	1360	85	50	100	455	

Costs Of Project


Jarrah	Drawer Runners	Plywood	Black Butt	CNC	Aquacoate	Boat Coate	Finishing Equipment	Wipe on Poly	1360	115	218	29	40	173	52.4	21.91	35.9	
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Item Cost

Jarrah $1,360

Drawer Runners 115

Plywood 218

Black Butt $29

CNC $40

Aquacoate $173

Boat Coate $52

Finishing 

Equipment $22

Wipe on Poly $36

Pen $5

Costs $2,050

Budget $2,000

Deficit -$50

Final Budget
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Total Budget $2,000

Timber $1,360

Desk Top $85

Drawer runners $50

Finish $100

Budget surplus 

for unforeseen 

costs $455

Estimated Costs Budget
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Design and plan Project P/A

Plan construction of project P/A

Begin construction of desk by 

cutting long sides to length P A

Cut side rails to length P A

Cut mortice and Tennon 

joints on sides and rails P A

Fit Mortice And Tennon Joints P A

Cut and join centre Stiles on 

Sides A P

Glue Up Side Panels P A

Cut inlay into Back Panels A P

Glue Up Side Panels P/A

Cut kickboards to length P A

Make pedestal support 

frames A P

Assemble Pedestals A P

Finish Assembling Drawers P/A

Finish desktop frame P A

Finish desk construction P/A

Sand desk P/A

Apply finish to project P/A

Finish Folio and Video P A

Step

Term 4 Term 1 Term 2 Term 3
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