Australian National University                                                       
Chair design and construction with Michael Fortune

Introduction

Most of the chairs we encounter day to day are similar to the first recorded (on ceramic ware in Mesopotamia) chair which dates back about 6000 years.  This means, four legs, a seat, a back (and later arms) arranged in a more or less rectilinear manner.  While relatively simple to make, this format does not guarantee success (to put it politely) when combining the three key elements of chair construction, comfort, structure and appearance.

The way we use chairs has changed over the years. Our “traditional role models” ( circa 1800 - 1900) for chairs were not used in the same way we use a similar chair now, then it was considered slovenly to rest against the back of the chair let alone tilt the chair on the two back legs (horror of all horrors!).

Even the nature of the material we are using, wood, has to be accommodated.  Wood expands and contracts across the grain but is dimensionally stable along the grain.  Any joinery required must take this wood movement into account.  To complicate matters further, the commonly used mortise and tenon joint tends to “walk out” of position as the joint is repeatedly stressed.

Keep in mind, chairs send signals to potential users.  Think about the last time you walked into a room of mismatched chairs, which one did you choose to sit in and why?  Your evaluation of the three key elements is calculated in a split second and you will often gravitate to the chair that offers the best balance of all three from your perspective.  The experience is not complete once you have sat down.  The chair is continually evaluated for comfort and “feel”.  It is interesting to observe someone sitting in a handmade wooden chair while they explore the tactile nature of the surfaces and edges.

The three key elements of chair design and construction

Comfort, Structure, Appearance 

Comfort

Generic chairs are rarely comfortable because they are often made using incorrect and outdated anthropometric data. Few people meet the mean,  and more importantly, anthropometric data for women (or men of a shorter stature) has not been factored in.  This change is easily accommodated when designing a new chair by making the seat lower at the front, 16 ½” – 17” as opposed to the conventional 18 or 18 ½”.   A person with their legs dangling off the floor will become uncomfortable very quickly.  People of a taller stature can simply extend their legs out.  The seat remain tilted back at 5 degrees.   

Dining chairs are rarely used for dining, in other words, the time spent eating is often very short, a matter of minutes.  Conversing, observing, drinking etc around a dining table however can take place for several hours.  Tilting the back rest a few additional degrees supports the upper body weight and makes the user more comfortable.  Too far back and the head must be held in an awkward position.  It is similar situation with desk chairs, the time spent working or writing is relatively short with most of the time spent “contemplative” posture. It is a good idea to look at how a chair is really going to be used. 

Making the chair conform too closely to the body can also cause discomfort.  Everyone is a different shape and each individual should be allowed to move around (squirm!) as the whim strikes them.  It can be a mistake to make a strictly custom chair.

Allowance should also be made for the glutimus maximus to protrude when sitting down.  A space or recess at the base of the back rest should be left to accommodate the protrusion, everyone has one, just some more than others!

Structure

Chairs are subject to a variety stresses, far in excess of a typical static load of 200lbs.    

A two hundred pound person, when sitting down briskly may exert 500 hundred pounds, or more, of force onto the chair.  Even worse, the chair may not have all legs on the same even surface.  If one leg is resting on a carpet then the chair with also be forced to twist as it accepts the load.

Chairs should be designed to accommodate these forces repeatedly.

Structural integrity can be achieved in a variety of ways:

· Massive cross sections of wood with little or no joinery

· Time tested traditional joinery of sufficient cross section

· Triangulation within the structure

· Disassembly (through use, abuse) is at right angles to the assembly 

· Flexible elements between rigid traditional joinery allows the member to flex without stressing the joinery

· Using the nature of the material to its best advantage, i.e. wet mortise/dry tenon

· Laminated or steambent elements fastened together with mechanical fasteners that can be re-tightened as necessary

· Use of appropriate adhesives*  (Gehry “Hockey” chairs)

Appearance

“All the really good simple chairs have already been made”.  This is a common belief in the furniture making community.  To make matters worse “inexpensively” should be tacked onto the end of that sentence.  Just think of Ikea.  We can’t compete with big business in the USA, China or Scandinavia.  Simply making a poorly designed chair “better” (better workmanship, materials etc) only makes it time intensive and expensive but it will always be compared price-wise with the cheaper version of the chair.  If selling your furniture is an issue, it is better to develop a new design that does not have a direct price comparison issue hovering in the wings.

Chairs should be considered as sculpture and designed to be  “viewed in the round”  All views should be considered.

Additional Considerations

· Belts can get hooked on lumbar supports if improperly placed

· Chair can take up too much space

· Relationship between chairs leads to damage

· Legs slick out past sight lines and can trip passers by

· Upholstery knap should point backwards

· Interesting rhythm of chairs when placed side by side

· The negative spaces are just as important as the structure that defines the chair

· Is the chair easy to pick up or move in and out?

· Amount of skill/labor required

· Number of chairs produced

Sequence

1. Thumbnail sketches

2. ¼ size models

3. lay out anthropometric data full size

4. full size drawing (minimal)

5. Full size mock up completed on chair squaring jig, hot glued and air nailed, screwed together.  Parts bandsawn out.  Painted a color to disguise variety of materials  
6. Prototype constructed in actual wood with correct joinery and limited number of jigs

7. Prototype evaluated

8. Resolved chairs constructed using efficient process.

Schedule 

Monday  AM:

· Course introduction  

· Presentation by Michael Fortune

· Sharing of data collected by each participant

PM:

· Demonstration, use of the chair squaring jig, participants assemble their jigs 

· Safety demonstrations on Bandsaw, table saws, sanders, jointer/planer, cut-off saws.

· Discussion of anthropometrics (comfort)
· Structural considerations

Tuesday AM

· Sketching, model making demo

· Demo of layout of full size drawings

PM

· Construction of full size mock ups begin

Wednesday AM

· Discussion of upholstery techniques

· Compound joinery, drill press, slot mortisers, simple router jigs for joinery 
PM 

· Continuation of work on chairs

· More chair construction techniques

· Jig design for reproducing parts

Thursday AM + PM

· Work on chairs

· What next?  How to proceed when making several of  your chairs

Friday AM

· Work on chairs

· “Walk through”, evaluation of each of the chairs constructed.

PM

· Continuation of evaluation, clean up.
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