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General Directives

To build either one of these diffusermodels, you need, apart from this document, the drawing and the parts list. The drawings of all 9 models are offered in a zipfile you can download from the ReadScapes website. This model-related documentation allows you to have a sawmill prepare the necessary parts in the correct dimensions.
You also need these model-related drawings to correctly identify and sort the parts after picking them up at the sawmill and, especially in the beginning, when assembling.
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Correct identification of the parts is very crucial!

Some parts can have (almost) identical width sizes, but have different panel thicknesses. Other parts may have identical thickness, but have width sizes that differ only a few millimeters, if at all. This forces you to carefully verify the parts, otherwise it may lead to situations in which you accidentally confuse parts. This in turn will lead to irreversible problems during assembly, as parts that are already glued together cannot be separated or corrected.
So please use the parts list provided to correctly identify the various parts!


The instructions you are reading now are an addition to the model-related documentation, so in this writing there is no model-related information about the specific dimensions used in the FWD-models. This document is universally applicable and therefore indispensable for the correct assembly of any of the 9 available FWD-models.

Any screw length you use throughout the assembly should be chosen on the basis of the thickness of the two panels to be joined. Screw length should always be 2, better 3mm less than this thickness! The diameter of the screw should be 3,5mm. Do not use thinner or thicker screws than 3,5mm, as this is either under- or overkill. Too thick a screw will deform parts; too thin a screw will not apply enough clamping force.

Commercially available 3,5mm chipboard screws come in lengths of 16, 20, 25, 30, 35 and 40mm. A PZ2 screwbit will fit all such screws.

Of course you should apply the exact panel thickness mentioned in the drawings, to guarantee a correct diffuser design. Other panel thickness will lead to non-fitting designs and / or incorrect diffuser specs.

The assembly aims to not show screws when viewing the diffuser frontally. For this you will sometimes have to apply screws from behind and/or from underneath. A Black & Decker Workmate allows you to do this, as it has a flexible and open middle part giving entrance to the back or underside of the panel. Another advantage of this adjustable working table is the possibility to clamp and support objects. The clamping blocks on the workmate serve as a support to anchor two panels that must be joined, making the work a bit easier.

All screw holes must at least be pre-drilled in one of the two panels! All holes must also be countersinked to make sure the screws will be well embedded in the panels. During the assembly some holes must also be pre-drilled into the adjacent panel. When this is the case it will be explicitely mentioned in the instructions, and it is highly recommended to do so, as to prevent expansion of the material to a degree where it might dislocate already fixed parts, and also to prevent deformation of parts due to the internal expansion by a 3,5mm screw. 
Top- and bottom-panels should also be pre-drilled, because the correct spot for the screws is not well visible during the assembly.

All joints should not only be screwed, but also glued together.
This too is crucial!
The best product is the well-known white woodglue that quickly and transparently dries withing about one hour.

It is recommended to have 10 to 16 small glueing clamps available, because certain parts of the assembly may sometimes benefit by clamping while drying. Use common-sense to decide whether or not additional clamping is needed. In the end you will be rewarded with a diffuser that ‘fits’ tightly. A well built diffuser has little or no tolerance and will meets the specifications.


The use of expanding PU-construction glue is not recommended here, because it will not really reinforce the construction (the strength of white wood glue is more than sufficient). Moreover, it produces glue stains that cannot not easily be removed, if at all. Also, this glue takes a long time to dry, occupying the clamps for a long time and holding up the workflow.
Construction glue is a good product though, so if you really feel the need to use it, there’s no real objection.

Schematic Drawing and Naming of Parts

The two drawings below show numbered parts of an FWD. The first drawing show a single folded deepest well; the second one a double folded deepest well (models –84 & 98).
This drawing is useful to print and is always included in the parts list.
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These numbers will be always be used in the instructions that follow, as well as in the model-related documentation sets.


The parts are named as follows:

· Panel 1: Side wall (2x)

· Panel 2: Top- / bottom panel (2x)

· Panel 3: Rear wall (1x)

· Panel 4: Floating side segment (2x)
sometimes two items are needed: 4a & 4b (4x total)

· Panel 5 or 5a: Floating well bottom (2x)

· Panel 5b: Floating depth section, for dual fold only (2x or 4x)

· Panel 6: Well bottom (2x)
sometimes two are needed: 6a & 6b (each 2x)

· Panel 7: Floating fin (2x)

· Panel 8: Fin (3x)


Specifications and Dimensions

This overview is also enclosed in the download containing the drawings.

FWD-
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N = 7

 4/7
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    cm
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   36
   29,2
  10,0
14,4 (1 x folded)
    3,6
 680,6 – 4763,9
  341 – 8337
   70
   150











   40
   32,0
  11,0
16,0 (1 x folded)
    4,0
 612,5 – 4287,5
  307 – 7503
   80
   168











   46
   36,0
  12,6
18,4 (1 x folded)
    4,6
 532,6 – 3728,3
  267 – 6524
   90
   193











   52
   40,8
  13,8
20,8 (1 x folded)
    5,2
 471,2 – 3298,1
  236 – 5772
   100
   218











   58
   44,0
  15,8
23,2 (1 x folded)
    5,8
 422,4 – 2956,9
  212 – 5175
   113
   244











   64
   49,4
  17,0
25,6 (1 x folded)
    6,4
 382,8 – 2679,7
  192 – 4690
   130
   269











   72
   55,2
  18,6
28,8 (1 x folded)
    7,2
 340,3 – 2381,9
  170 – 4168
   150
   302











   84
   63,0
  20,7
33,6 (2 x folded)
    8,4
 291,7 – 2041,7
  146 – 3573
   172
   353











   98
   73,6
  23,5
39,2 (2 x folded)
    9,8
 250,0 – 1750,0
  125 – 3063
   200
   411











Note:   All designs have an efficiency of 100%

*        theoretical range =  working range according to calculation formula

#       practical range   =  theoretical working range –1 / +0,75 octave
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Above: the difference between a single and a dual folded deepest well.

Assembly in General

FWD-assembly benefits by a few special tools, although these are not absolutely needed. The use of a 30cm long, one-handed glueing clamp will be a great aid at several stages in the assembly.
Use of a column drill with a 2,5mm countersink drill make pre-drilling and countersinking in one go possible. As there are a lot of holes to be drilled, this tool can actually be called indispensable when building a lot of diffusers.
The use of a 15cm and/or a 25cm bit-extender is required during the assembly.
See the photo on the next page.


These are the three special tools that facilitate the project and are therefore required for this job.

Other tools required:

· battery powered drilling machine with 2,5mm drill

· battery powered screwdriver with a couple of good PZ2-bits

· adjustable and ‘open’ working table such as a Black & Decker Workmate.

· At least 12 small glue-clamps, 15-20cm length

Assembly doesn’t require a large working space. Some of the photos show that assembly can easily be done in a small sized “baby bedroom”. It is actually possible to build diffusers on a footprint as small as 1,8 x 1,5 meter.


Assembly in short –6 steps

Assembly of an FWD follows 6 distinct steps. One step (4) is fully optional, as it concerns the mounting system. 

It will prove efficient to first complete a full step for the total amount of diffusers you want to build, and then continue with the next step, rather than building every panel step by step. If this is the first time you build an FWD, then perhaps it is wise to start off building just one diffuser from A to Z to get the feeling and practical knowledge of the various stages. Once you are familiar with these steps it will be more efficient to build in batches however.

One exception to this rule are final steps 5 & 6. These are better done in one go for every separate panel. These instructions will show you why.

Here are the 6 steps:

1. pre-drilling / countersinking the screw holes of certain items


2. assembly of side segments (parts 1, 4, 5 and 7 joined)


3. joining rear wall and middle wells (parts 3, 6 & 8 joined)


4. if applicable: glue the wall-mount parts (optional)


5. joining rear wall and side wells (steps 2 and 3 are joined)


6. mounting top and bottom panels (step 5 plus parts 2 joined)
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Bit-extenders 15 and 25cm simplify and greatly enhance rear-wall assembly.


Movie time !!!

An instructive film is available, showing you the complete assembly of a diffuser, as described in this document.
 

You can watch this film on YouTube HERE
Good luck!


ReadScapes,

Toine Dingemans, December 23, 2017.

Step 1: Pre-drilling and Countersinking

A number of items should be pre-drilled and countersinked before starting the assembly of the diffusers. The aim of pre-drilling and counter-sinking is, among other things, to prevent screws from protruding and/or damaging the surface, which is clearly an optical issue that will make your assembly look more neat.

Another reason for pre-drilling is of course that you don’t need to search every hole for a screw all the time. Pre-drilling will turn out to be a rewarding, yet time-consuming part of the total work to be done.
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Only the bold parts should be pre-drilled and counter-sinked, according to the schedule below:

· Item 1 to be fixed on item 3
· Item 4 (or 4a/4b) to be fixed on item 1
· Item 5 or 5a to be fixed on item 4
(sometimes: item(s) 5b to be fixed on item 5a)

· Item 7 to be fixed on item 5 or 5a

· Item 8 to be fixed on item 6 or 6a/6b

· Item 3 to be fixed on item 6 or 6a/6b (screwed from underneath!)
· Item 2 top / bottom panels on the end-assembly
Many photos will show where and how pre-drilling has been done with the various part numbers.
In these instructions mainly panels of 120cm high are constructed, but occasionally you’ll find photos of 60cm panels and of prototypes. It goes without saying that the same assembly process is applicable to every length, except for the number of screws used.

As mentioned earlier, pre-drilling and counter-sinking is preferably done with a column drill, equipped with a special 2,5mm drill with a countersink head. This will greatly ease and speed up the job.


Panel height 60cm requires at least 3, preferably 4 screws per length.

Panel height 120cm requires at least 4 screws per length.

Panel height 140cm requires at least 5 screws per length.


Thus the total amount of screws in one diffuser quickly increases.

A panel of 140cm holds 72 of them…

[image: image9.png]



Step 2: Assembly of Side Wells

· Carefully glue and screw item 4 (or 4a/4b) (floating side segment) to item 1 (sidewall). Make sure the two lengths neatly line up at their edges. The first screw is most crucial here; once it is fixed item 4 will no longer have length shift.


· Pay special attention to the location of the already pre-drilled holes on item 1! They should be where the rear wall will connect to the sidewall. The following photos should clarify this.


· Then screw and glue item 5 or 5a (floating well bottom) under and against the just mounted item 4 or 4a/4b. The floating well bottom is now also connected to the sidewall, as you can see in the next photo.
With a dual folded well you must first attach item(s) 5b correctly to item 5a!
See the corresponding drawing of FWD-84 or -98 for details.
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· Finally attach part 7 (the floating fin) to part 5 or 5a.
Please pay attention: the hole must also be drilled into item 5 or 5a to prevent expansion / deformation!
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· The sidewell now has the h-shape, as shown in these photos.


Assembly of the sidewell is now complete. I recommend assembly of these items in one run. If you let parts of this assembly dry in between, hardened glue has to be removed at every stage.
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Step 3: Rear Wall Assembly (with bit-extender)
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One rear-wall assembly requires:


· 2x well-bottom no.6 (sometimes: 2x 6a & 2x 6b)

· 3x pre-drilled fin no.8

· 1x pre-drilled rear-wall no.3

· 1x width-template (optional).

While building several diffusers, careful marking of the holes to be drilled will do on one rear-wall only. You can then use this marked rear-wall as a template to drill 4 stacked boards at once. Repeat this for all boards, using the one marked rear-wall as a template. 

N.B.: You do not need to countersink these holes! The screws will be driven deep into the wood. Of course you may choose to countersink, but since this is the rear-wall, this side will usually be invisible to the eye…
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· Place one row of screws in the pre-drilled holes of the rear-wall. Turn them a little into the board, and make sure ONE of them protrudes a tiny bit on the other side.
Now turn the board in such a way the screws are underneath and at your side of the table.
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· Before proceeding it’s wise to scrape away possible irregularities around the pre-drilled holes of the rear-wall.
The well-bottoms will then be glued onto a flat surface. 
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· Use the width-template (you find it in the parts list of the model in question) to determine the correct distance of the well-bottom to the side of the board.

· In this photo the template is fixed with clamps. This greatly eases pushing well-bottom no.6 (or 6a/6b) against the template, while simultaneously checking the length-position, before final fixing with screws.
Remember one of the screws protrudes ever so slightly. With this pinpoint it will be easy to fix the well-bottom in position without shifting on the glue.

[image: image23.png]



If you do not have a template available: the correct distance from the edge of the board can be found in each model drawing.

· Apply a modest amount of glue to the well-bottom, well spread over its surface.
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· Now fix the well-bottom by hand (pressing down) at the distance determined by the template, and screw it from underneath to the rear-wall.

· To work accurately it is a small effort to secure the template with two clamps. This provides a rigid support while fixing the well-bottom. 
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· Applying screws from underneath requires some strength in such a clumsy position. Screws cannot (and need not) always fully sink in at once.
After fixing the first row of screws, turn the board and fully turn them in.
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· Now apply the second row of screws, and have one of them protrude a little bit above the surface again.
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· Apply a thin layer of glue to the second well-bottom. Also apply a thin layer of glue to the edge of the middle fin no.8. 
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In the next step the middle fin is screwed and clamped between the already mounted well-bottom and the one to be mounted.

To screw this middle fin you should use a bit-extender of sufficient length.

· The parts to be joined: on the left in the photo there’s the already mounted well-bottom. In the middle the central fin already fixes with two or three screws and on the right there’s the well-bottom to be mounted. 

At one end the one-handed clamp is placed, pressing the middle fin tightly in between the two well-bottoms. The position of the well-bottom is first fixed with the protruding screw from underneath.
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· While you firmly push the well-bottom to be mounted (sidewise force is already delivered by the clamp), you fix the well-bottom with screws into the rear-wall, from underneath. 
Repeat this clamp- and screwprocedure at the other end and manually clamp the middle section while driving the screws underneath.
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· Partly completed, the rear-wall assembly will look like this.
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· Apply a thin line of glue on the rear-wall, to provide a standing bed of glue for the fin to be mounted. 


· Apply another thin line of glue to both of the remaining pre-drilled fins.
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· Put the fin in an incline position against the well bottom and than firmly press sideways and downward to position the fin securely.


· From the side, turn screws into fin and well-bottom while using the bit-extender.
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Here a 15cm bit-extender will just do for FWD-52.
It will therefore do as well for the smaller models FWD-46, FWD-40 and FWD-36.
The larger models require bit-extenders of 20cm and more.

· Once again apply a thin stripe of glue to the rear-wall. 
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· Put the fin in an inclined position first, than straight into the glue, and spread the glue by pressing down and sideways. 
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· Push the fin down with your one free hand and fix the screws along the length with the bit-extender. 


· While turning in the screws, press firmly down onto the rear-wall.
The sideways pressure is then given by the screws.
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· Let the assembly rest to dry the glue.
Rear-wall assembly – Step-3 – is now completed.
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The following instructions proceed with a wall-mount system.
If this is not applicable to you, you may go straight to Step-5.

Step 4: Mounting System for the Diffuser

This is the right moment to apply a mounting system to the rear wall assembly. The mounting strip itself is a simple derivate of those used to attach kitchen systems to the wall. A woodworker could make these strips on demand.
Specs for the mounting strip can be found further on in this section.
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· The two or three screw holes in the mounting strips should be pre-drilled and countersinked.

With one or two screws slightly protruding, push the mounting strips firmly to the rear wall at the right spot. You will make two small holes marking the correct spots to drill a small hole.
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· Manually drill (not too deep!) the corresponding holes in the rear wall where the mounting strip must be attached. These holes will prevent the strip from sliding in a layer of glue and will allow you to find the pre-drilled holes again.

· Always apply a tiny line of glue for added carrying power. 
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· The mounting strip attached.

By attaching a mounting strip to the wall – inclined side up – the diffuser can easily be mounted and unmounted.

The length of the wall strip should be a little less than the total width of all wall panels hanging next to each other.
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Specifications of a sufficiently sturdy mounting strip for both wall and diffuser:
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· At the lower end of the diffuser a simple wooden support maintains correct distance to the wall. Thickness should of course be identical to that of the mounting strip.

Remember that panel depth, as mentioned in the specsheet, now increases equal to this thickness!

Pre-drilling screwholes into the rear wall is recommended. The glued surface cannot shift while the screws keep it in place.
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· You don’t really need to apply glue to the low end supports, but you may choose to do so just as well! 

[image: image47.png]




[image: image48.png]



· Support and mounting strip at the low and top end of the panel. 
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Step 5: Joining Rear Wall and Side Segments

· The rear wall is mounted with middle wells and – optionally – a mounting system.
The two sidewells are positioned on either side, ready to be joined with the rear wall.
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· Apply a thin line of glue to the contact area of the sidewall and the rear wall. 
This contact area is relatively narrow (12mm), so you really don’t need to apply that much glue!
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· Definitely extend the pre-drilled and countersunk holes in the sidewall further into the horizontal rear wall. You have to drill the full length of the screw plus a little extra to prevent local expansion and deformation of the rearwall.
I always apply 3,5x30mm screws here.

It is is wise to start drilling and screwing only one of the holes first. Once this first screw is tightened, the side segment can no longer shift in relation to the rear wall and you can safely drill the other holes.
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· Drill and screw the remaining sidewall connections into the rear wall. 
If you worked accurately there’s hardly any height correction to make in order to make a good connection between sidewall and rear-wall.
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· The completed assembly with middle wells, side segments and mounting strips. 

Attention: at this point the assembly is not a rigid and stable piece of work!

The sidewell are relatively heavy and the contact surface is relatively small, so careful treatment when positioning the assembly upright is recommended.

The assembly remains relatively weak until the top and bottom panels are mounted. These will make a rigid assembly.

This is the reason for my recommendation to complete this and the next step together, per diffuser!
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Step 6: Assembly of top and bottom panels

· Carefully put the assembly upright and put the pre-drilled top and bottom panels at your disposition.
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· Position one screw in the central hole of the endcap and let it protrude the other end a little bit.
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· Now carefully position the panel on the diffuser and press or tap on it, so the protruding screw makes a little hole that can be drilled.
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· Drill the marked hole to its required depth. You must do this to prevent deformation and expansion of MDF.
For top and bottom plates I use, regardless of model, 3,5x30 or 3,5x35mm screw length. 
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· Apply a ‘broken’ line of glue to all points of contact.
A ‘broken’ line means not too much glue, otherwise it will run down on all sides, which is unnecessary! 
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· First attach the panel through the central, already pre-drilled hole.
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· Then fully drill the other two holes and fix the encap.
Repeat this procedure with the other endcap.
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· Now the diffuser is ready!
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Epilogue and a request to readers

That’s about it for these instructions.


I would like to point out once more that a movie of the assembly exists, and refer to the introduction of this document for the weblink.

The undersigned hopes this manual has been clear in the first place and helpful in the second place for the assembly of the diffusers.


The text in these instructions has been composed with great care. Still, it is possible that you absolutely think certain parts of the document are unclear, incomplete or simply incorrect, and that this should be adapted.
Will you please inform ReadScapes, when this is the case?

Have sonic pleasure, with kind regards, 


Toine Dingemans / ReadScapes

Email: readscapes@xs4all.nl


December 2017.

1
8

_1341420787.doc
[image: image1.png]






