Double Bevel Marquetry, by Don Rowland

For woodworkers interested in making marquetry with a scroll saw or fretsaw,
the double bevel technique contributes to high quality work by eliminating the
saw kerf. Reproduced here is a series of five articles, from The Marquetarian,
on using the technique. The articles are as follows:

1. How it Works (Issue 273)

2. Using Spacers (Issue 274)

3. Preparing for Sawing (Issue 275)
4. The Book Method (Issue 276)

5. Further Applications (Issue 277)

Parts 1 and 2 introduce the technique and explain how to determine the sawing
angle. Part 3 deals with scroll saws and saw blades suitable for marquetry and
describes a practice project. Part 4 focuses on the main steps in making double
bevel marquetry. Finally, part 5 discusses making detailed components of a
marquetry design separately then sawing them into a background veneer.

This series of articles was first published, during 2020 and 2021, in The
Marquetarian, the quarterly journal of the UK’s Marquetry Society. Thanks to
the Marquetry Society for permission to reproduce the articles.




The double bevel technique is well-known
among people who make marquetry with
a scroll saw, because it can eliminate
gaps between pieces. The technique
involves sawing the background and
insert veneers together at an appropriate
angle (Figure 1). It dates from the 18th
century in FEurope where it became
known as ‘conical sawing’.

Although the technique is long estab-
lished, finding a quick way of determin-
ing the sawing angle remains a chal-
lenge. The solution has probably been
rediscovered many times, but it has sel-
dom appeared in print. Finding the saw-
ing angle by trial and error is a common
approach, but there is a faster, more
accurate way. The aim of this article is
to show how double bevel marquetry
works and why a relatively simple for-
mula provides a quick method of finding
the correct sawing angle.
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set as the departure of the blade from'
vertical. If the table is tilted, the sawing
angle is set as the departure of the table
from horizontal, as in Figure 2.

Both produce the same result. For scroll
sawing, a small protractor is suitable for
setting the angle of the blade.

In Figures 3 and 4, the saw table is
assumed to be horizontal while the saw
frame tilts. Also, the designs to be sawn
are assumed to be face up. Figure 3 illus-
trates the two ways of sawing double
bevel marquetry. The diagram on the left
illustrates the background on top method
— where the background veneer is placed
above the insert veneer during the saw-
ing. The insert travels upward when the
marquetry is assembled. If the insert
veneer is 0.6mm thick, the insert will
need to travel 0.6mm to become flush
with the back of the background.

Similarly, the diagram on the right

depicts the insert

saw cut

result

Two veneers sawn together
with an angled blade

The light veneer inserted
into the dark with no gaps

on top method.
Here the insert
moves downwards
to fit exactly into
the background. If
the background
veneer is 0.7mm
thick the insert
will need to travel
0.7mm to become

Figure 1. Double Bevel Joinery

flush with the back
of the background.
In both methods, it

Setting Angles

To make double bevel marquetry the
scroll saw must be adjustable to cut at an
angle. Depending on the type of scroll
saw, either the table stays horizontal
while the saw frame tilts, or the blade
stays vertical while the table tilts. If the
table is horizontal, the sawing angle is
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is important to measure the thickness of
the lower veneer because this always
denotes the distance that the insert
moves when assembling the marquetry.

Double Bevel Geometry

Figure 4 shows how the technique works
in both the background on top and the
insert on top methods.



Table horizontal, blade tilted Table tilted, blade vertical
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Figure 2. Setting Angles

Background Insert
on Top on Top
saw cut saw cut

result

Each drawing
depicts  larger-
than-life cross-
sections of two
veneers with a
sawcut through
them. The trian-
gle labelled ABC
contains the
information need-
ed to calculate
the sawing angle.

*The length of
the line AB in
each diagram is
equal to the
thickness of the
lower veneer.
When points A
and B meet, the
insert veneer will
fit exactly into
the back of the
background
veneer.

¢The line BC is
the width of the

\ | | \ insert / blade across the
set of the teeth.
Figure 3. Two Methods *The line CA has
the same angle as
the saw cut.
Background on Top Sawcut Insert on Top Sawcut
Background Background Insert Veneer Insert Veneer
Veneer Veneer (waste)
(waste)
B
e
Insert Veneer | Insert Veneer Background Background
(waste) | Veneer Veneer
. (waste) )
Sawing Angle (9) Sawing Angle (B)

A

Figure 4. Cross-Sections of Saw Cuts
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oThe angle at point A is the sawing
angle, labelled theta ().

Finding the Sawing Angle

The sawing angle is obtained through the
following four steps:

1.Write down the blade width (b), e.g. b =
0.26 (BC in Figure 4). The blade width is
found either on the packaging the blades
camein or on the manufacturer’s website.
Commonly used for marquetry are 2/0
jewellers’ blades, which are likely to be
0.26mm wide across the set of the teeth.

2.Write down the thickness of the lower
veneer (v) (AB in Figure 4), eg. v =
0.6mm. Use a Vernier calliper to measure
the veneer. Alternatively, use a ruler to
measure the thickness of a small packet
of pieces of the same veneer, then divide
the total by the number of pieces.

3.Divide b by v and record the answer,
e.g. (b)) =(0.26/0.6) = 0.43333.

On a scientific calculator, or a calculator
app or website, enter the value of (b/),
i.e. 0.43333, and press the inverse sine
key labelled sin't . The result is
the sawing angle: 25.7 degrees. The fol-
lowing section provides a brief explana-
tion of the maths.

The Maths

The triangle ABC contains a right-angle
and we know the length of two sides of the
triangle (BC, the width of the saw blade,
and AB, the thickness of the lower veneer).

When the lengths of two sides of a right-
angle triangle are known, using
trigonometry we can calculate the angles
in the other corners. In the triangle ABC,
the sine (or sin) of the sawing angle (8) is
equal to the length of the side opposite
the angle (BC) divided by the length of
the hypotenuse (AB), which is the side
opposite the right angle (BC/AB =bN). In
other words:

sin 6 = (bA)

In the earlier example, sin 6 = 0.43333.
The inverse sine of this number is the
angle whose sine is 0.43333. The formula
for the sawing angle is:

8 =sin! (bA)

The sawing angle is equal to the inverse
sine (sin!) of the saw blade width divid-
ed by the thickness of the (lower) veneer .
In the example, the angle is equal to the
inverse sine of 0.43333. This is easily
obtained from a calculator, the result
being 25.7 degrees.

Using the Technique

To use the double bevel technique there
are several settings that must be
observed to maintain the geometry of the
saw cut, as shown in Figure 5. These take
account of differences in the order in
which veneers are arranged for the back-
ground on top and the insert on top meth-
ods. The sawing direction refers to the
route taken by the saw blade as it travels
around the shape of the insert.

Background on Top

Insert on Top

Set the sawing angle:

Tilt the table to the left or

The same as for background

the saw frame to the right. on top.
Position the piece to be cut: | To the right of the blade.  To the left of the blade.
Note the sawing direction: Counterclockwise. Clockwise.

Figure 5. Scroll Saw Settings for Double Bevel Sawing.




The position of the piece to be cut and the
sawing direction can be worked out from
the diagrams in Figure 4. Referring to
the background on top diagram, the
angle of the saw cut indicates that the
blade in the scroll saw is tilted to the
right and the insert to be cut is on the
right of the blade. Keeping the insert on
the right, the only direction the saw can
travel (rotate) 1is counterclockwise.
Similarly, referring to the insert on top
diagram, the angle of the saw cut indi-
cates that the blade in the scroll saw is
also tilted to the right but the piece to be
cut is on the left of the blade. Keeping
the insert on the left, the only direction
the saw can travel (rotate) is clockwise.

Conclusion

Eliminating the saw kerf is a useful and
satisfying aspect of double bevel marquetry.

It can be achieved through making just a
few calculations. Most remarkable is that
the geometry operates at a tiny scale, pro-
ducing joints that are almost invisible.
Although the use of maths implies high
precision in angle cutting, double bevel
sawing is reasonably accommodating and
need not require perfect measurement of
angles and materials. Sawing a test piece
is advisable, but after that a whole pro-
ject may be cut without needing to adjust
the angle. Be sure to put the insert
veneer into the hole in the background
veneer, not vice versa, otherwise there
will be a large gap, double the width of
the saw kerf.

A later article will supplement this one,
showing how to reduce steep sawing
angles. It will also provide a reference set
of angles for double bevel work that
should meet most requirements.
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ntroduction

he previous article on double bevel
Tmarquetry discussed how the tech-

nique works and how to find the
correct sawing angle (see issue 273).
When working with thin materials the
angle will always be steep, which can
lead to awkward sawing and fragile
bevels. A simple way of reducing the saw-
ing angle is to use a spacer. This is a piece
of veneer or cardboard that is placed
between the background veneer and the
insert veneer. As well as reducing the
angle, the spacer reinforces the veneers
during sawing and makes it easier to
negotiate details and sharp turns.

The effect of a spacer on the sawing angle
is considerable. For example, working
with 0.6mm veneer and a 2/0 jewellers’
blade (0.26mm thick), the exact sawing
angles for double bevel joinery are:

25.7 degrees without a spacer
12.5 degrees with a 0.6mm spacer

10.0 degrees with a 0.9mm spacer

Although veneer can be used as a spacer,
cardboard, such as from a breakfast cere-
al box, 1s cheaper and serves equally well.
The spacer can be omitted when using
relatively thick veneers which, alone,
would require a sawing angle of 10
degrees or less.

How Spacers Work

When using the formula for the sawing
angle, 8 = sin-1(b/v), the thickness of the
spacer is added to the thickness of the
lower veneer in the packet of materials.
In assembling the marquetry, the dis-
tance that the lower veneer travels to
close the joint is now equal to the thick-
ness of the lower veneer plus the thick-
ness of the spacer. The insert still lands
exactly flush with the glue side of the
background veneer, as in Figure 1.
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Thus, assuming the veneer is 0.6mm
thick, and the spacer is 0.9mm thick, the
insert will travel 1.5mm to become flush
with the back of the background veneer.
Sometimes sanding will be needed to
level the top surface of the marquetry,
but the important point is that the glue
side of the marquetry will be flat.

In the diagram on the left-hand side of
Figure 1, the insert veneer is at the bot-
tom of the packet. The distance it moves
to its position is equal to the combined
thickness of the insert and the spacer.
This contrasts with the diagram on the
right, where the background veneer is at
the bottom of the packet. The distance
that the insert moves when assembling
the marquetry is now equal to the com-
bined thickness of the spacer and the
background veneer.

Determining Angles

The article on Double Bevel Marquetry:
How it Works, explained the calculation
of sawing angles, but the Angle Finder in
Figure 2 covers the great majority of
needs for work with thin veneers. Across
the top it lists blade thicknesses common-
ly associated with each blade size, though
there are variations between manufac-
turers. The blade thickness is equal to
the width of the saw cut and is the same
as the width of the blade measured across
the set of the teeth.

The figures in the left-hand column
refer both to veneer thickness and to
the combined thickness of a veneer and
a spacer. For example, the figure of
1.2mm may refer to a single thick
veneer or to a 0.6mm veneer plus a
0.6mm spacer. To obtain the angle for
sawing, find the column for the thick-
ness of the saw blade, then find the row
for the thickness of the insert, and
spacer if used. Where the row and the
column intersect is the required angle.
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|Fig 2. Angle Finder|

Angle Finder for Double Bevel Marquetry

Blade size: 4/0 3/0 2/0 0
Blade thickness {(mm):| 0.22 0.24 0.26 0.28
Thickness of insert Sawing Angle (degrees)
and spacer (mm)

0.5 26.1 287 313 341

0.6 215 23.6 25.7 27.8

0.7 18.3 20.1 218 236

0.8 16.0 17.5 19.0 20.5

0.9 141 15.5 16.8 18.1

1.0 12.7 13.9 15.1 16.3

1.1 11.5 12.6 13.7 14.7

1.2 10.6 115 12.5 135

13 9.7 10.6 11.5 124

14 9.0 9.9 10.7 115

1.5 8.4 9.2 10.0 10.8

16 7.9 8.6 9.4 10.1

1.7 7.4 81 8.8 9.5

18 7.0 7.7 83 8.9

19 6.6 7.3 7.9 8.5

2.0 6.3 6.9 7.5 8.0

Editor’s Note: Due to a, shall we say,
hiccup in the formatting of part one of

Don’s ‘Double Bevel Marquetry’
mini series here, there was an
unintended small error in three
of the formula’s shown on page
18 of the winter edition of The
Marquetarian.

We will let Don explain: “Those
aforementioned problems on
page 18 occurred in three
places, where sin! in the origi-
nal manuscript had been
replaced by sin-1 or something
totally different.

Hopefully readers can work out
what has happened. This was
most probably due to the seldom
use of maths in marquetry.”

So, thanks Don for pointing out
the error. Neither I nor my two
proof readers spotted that one. I
usually copy and paste submit-
ted text, but QuarkXpress refor-
matted the ‘superscript’ without
me noticing, hence that crafty
little error creeping in!
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The Way of the Saw

Over hundreds of years, woodworkers
have used saws to make marquetry for
furniture, clock cases and other decora-
tive pieces. A key development in
Europe was the invention, in the late
1500s, of fine saw blades hand-filed
from clock springs. The fretsaw, using
these blades, was one among several
early types of saws invented for mar-
quetry. For contemporary double bevel
work fretsaws are still popular, as are
modern scroll saws. The latter originate
from decades of experimentation in
making mechanical fretsaws. This arti-
cle discusses getting started in selecting
and using a scroll saw and the fine
blades needed for marquetry. It also
presents a marquetry project for initial
practical experience relevant to double
bevel work.

About Scroll Saws

Besides being well-suited for cutting
veneers at constant angles, which is
essential for double bevel work, scroll
saws offer other advantages for mar-
quetry making:

1. The saw blades enable the use of the
full range of timber veneers, whether
thick or thin, or hard or soft, without
any need to repeat cuts. The same
blades are also suitable for making
marquetry with metals and seashell
material.

2. The blades can cut two or more
veneers at once, and readily handle
tight curves and complicated shapes
that are difficult to cut with a knife.

3. Sawing avoids the extra work of sep-
arately cutting windows, followed by the
pieces to go into them. Saws can cut
both together and routinely produce an
accurate fit.

( ARAYETRY 32 PHEVARING Fe
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4. Other techniques make it possible to
dispense with the reversed patterns
and carbon paper commonly used to
transfer designs to veneers.

Despite these advantages scroll saws
vary in their ease of operation. The
saw table, or the saw frame, must be
able to tilt to do double bevel sawing.
The saw needs variable speed control
and should run without pronounced
vibration. Ideally, the saw should have
simple arrangements for fitting plain-
ended blades, such as accessible and
‘easily-operated’ blade clamps on the
upper and lower arms of the saw.
These are more convenient for blade
changes and blade threading than
saws with detachable blade clamps or
a lower blade clamp that is difficult to
access. Also, a lever at the front of the
saw is useful for quickly tensioning the
blade. This saves frequent resetting of
the blade tension by adjusting a knob
at the back of the saw.

Saw Blades

Jewellers’ blades have long been used
for making marquetry. They are 5%in
(130mm) long, plain-ended and narrow
enough to thread through small start-
ing holes. They are available by the
dozen or, more economically, in pack-
ets of 12 dozen, over the counter or
online from jewellers’ suppliers and
specialist hardware stores. Good qual-
ity round-back jewellers’ blades last
well and cut curves and turns smooth-
ly. A 2/0 blade (0.26mm thick, 0.52mm
wide) can handle most marquetry
making with standard veneers.
Related applications of jewellers’
blades are in making hand-crafted jew-
ellery and ornamental inlays for musi-
cal instruments. Fine scroll saw
blades, such as the Olson 3/0 blades,
are also suitable for marquetry.



Blade Threading

Threading the blade through the work
piece is normally done with the blade
detached from the clamp on the upper
arm of the scroll saw. Holes with a diam-
eter of about 1.5mm make it easy to
thread the blade; drilling into waste
wood and areas of overlap enables later
removal of entry holes.

Sometimes it 1s not possible to start
from waste wood and the blade must
enter where a drilled hole would show. A
little magic comes into play here as nee-
dle holes may be employed instead. The
needle’s great advantage is that it sepa-
rates the wood fibres, rather than
removing them. The entry holes normal-
ly close when moistened or during gluing
to a substrate with PVA glue. Use a
hand-sewing needle a little wider than
the saw blade. Hold the needle in a pin
vice, which is simply a small handle
with a chuck or collet at one end that can
hold a fine drill or needle.

To make the needle hole, place
a cork sanding block under the
packet of materials and push
the needle through where you
want to start sawing. Ensure
that the hole is made at the
angle you are using for sawing.
An alternative to a pin vice is a
small Archimedes drill, obtain-
able from hobby shops and jew-
ellers’ suppliers. (An example of
an antique Archimedes drill is
shown here. This demonstrates
the principle perfectly)

Like the pin vice it has a col-
let that will hold a needle, but
it also has a screw mechanism
that spins the collet. This
drilling action enables the needle
to penetrate more rapidly with
less pressure. Using a high-
speed electric drill instead, how-
ever, may compact the wood
fibres and prevent the needle-
hole from closing later.
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Setting Up a Scroll Saw

When setting up a scroll saw for the first
time, ensure that the saw teeth face the
operator and point down. The blade
should be perpendicular to the saw’s
table when it rests against the saw table’s
stop, if it has one. This will enable verti-
cally cut pieces to fit together uniformly
and will permit a quick return of the
blade to vertical whenever needed. Check
the angle with a protractor, a set square
or a small tri-square.

The opening for the blade in scroll saw
tables 1s sometimes too big to support
detailed sawing. If this is so, replace
the table insert with a disk of thin
acrylic or MDF. Where a table is with-
out a removable insert, an alternative
is to make a table cover. For this, cut a
piece of 3mm MDF the same size and
shape as the table. Drill a 6mm hole for
the blade to go through and attach the
cover to the scroll saw table with thin
double-sided adhesive tape.

Packet Sawing

Figure 1. Monstera (125 x 125mm)

This final section discusses the making of
a small project using packet sawing
(Figure 1). It provides relevant practice
for starting double bevel sawing, espe-
cially for anyone who has never used fine
saw blades. Packet sawing involves vertical




sawing of two or more layers of veneers,
producing two or more items at once.

The blade must be perpendicular to the
saw table, otherwise the sawn pieces will
not fit together uniformly. Although the
sawing creates a gap or saw kerf around
each piece, the gap can be made to disap-
pear! Well almost, but a little-known phe-
nomenon is that when adjacent contrast-
ing dark and light veneers are glued to a
substrate the narrow saw kerf between
them normally becomes inconspicuous.

A coaster or plaque featuring a monstera
leaf is a suggested practice piece (Figure
1). The design is 125mm square. It
includes a 10mm wide waste-wood bor-
der, to allow for possible thinning of the
edges of the veneer during sanding.

Figure 2. Veneer Taping, Shown after
Sawing

The packet consists of two layers of
veneer sandwiched between two pieces of
cardboard. The cardboard stiffens the
packet and protects the veneers. All the
pieces of veneer and cardboard are the
same size as the design and are prepared
as follows:

* On the front is a piece of stiff card-
board, about 0.6mm thick, such as from a
large breakfast cereal packet. Glue the
design to the cardboard with a glue stick
and trim it to size when dry.
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* In the middle are two contrasting
pieces of veneer, each 125mm square.
Apply veneer tape to the face side of the
veneers to reinforce the fragile areas
where the stem and the edges of the leaf
will be (Figure 2).

+ At the back is a piece of stiff cardboard,
about 1.0mm thick. Thin cardboard is

less suitable as a backing because it will
not prevent the packet from flexing.

Backing

Veneer 2

Veneer 1
Desig

| Figure 3. The Layers of the Packet |

To assemble the packet, check that the
grain runs parallel on the sheets of
veneer and fasten the layers together
securely with sticky tape on all four
edges. The tape needs to prevent the lay-
ers from moving out of alignment during
sawing. Use of clear sticky tape ensures
that pattern lines stay visible. The black
dot in the border indicates where to drill
a hole large enough to enable easy blade
threading. The monstera leaf can be sawn
in either direction.

After finishing the sawing, carefully sep-
arate the layers of the packet with a
knife. Turn the veneers face down and
assemble the pieces, positioning them so
that, as far as possible, all the gaps
between them are the same width. A
sheet of black paper underneath helps
with this. Secure the pieces in place with
masking tape on the back. Apply veneer
tape to the face side.



Figure 4. Completed Coasters

Conclusion the double bevel technique have in com-
mon include using a copy of the design

This article has introduced marquetry . : .
sawing and aspects of the method of mak-  t0 guide all the sawing, using cardboard

ing double bevel marquetry, which is the  t© reinforce the veneers, and saw.ing the
subject of the next article in this series. background material and inserts
The aspects that the packet sawing and  together.
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"MARQUETRY TOOL

Stringers (inlay stringing)

&

$ 3

tringers, or inlay stringing, consists  cutting jig, you can easily produce your
Sgenerally of 1.5mm fillets of black  own stringers in your workshop.

or whitish veneer supplied in one
metre lengths intended for outlining
(basically being a visual outer box or bor-
der) of a marquetry picture prior to
applying a main border of some sort.

The stringers can be used in a decorative 1 Standard Black & White Stringers |
fashion by using combinations of con- |

trasting colours in a sandwich configura-
tion to give a black, white, black effect .-.-.ml
and suchlike other variations.

each section to make a decorative inlay
banding in the manner as you see above.

If you glue a black and a white stringer
together lengthwise and cut say, one or
two cm pieces from them, you can reverse

White boxwood and dyed black sycamore
are often used in the preparation of
stringers. You can purchase commercial- Do try it and have fun experimenting.
ly made stringers, or if you have your own  Stringers can be amazingly versatile.
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Introduction

rl ‘his article explains the book
method, a new and simplified way
of using the double bevel tech-
nique. The book method is suitable for
beginners as well as others with more
experience. It builds on the setup for
packet sawing, as described in the third
article in this series (Issue 275: pp.15-18).
Whereas packet sawing works with lay-
ers of veneers and cardboard taped
together, the book method has similar
layers hinged together with masking tape
to make a book. Today’s thin veneers,
mostly 0.6mm thick, need the support of
cardboard to prevent breakages and pro-
vide traction for the blade, especially
when sawing only two veneers at a time.
With reference to examples of projects,
this article describes the making of a
book and its applications (Figure 1).

Making a Book

Fig 1. A Book for Sawing the Flower Design
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The arrangement of the book’s pages
varies according to whether the back-
ground veneer is on top of the insert
veneer, or vice versa (see Issue 274: p.17,
Figure 1). Background on top, discussed
in this instalment, provides a straight-
forward approach to making marquetry.
Whole projects can be constructed using
just this one technique. Insert on top is
discussed in the next instalment.

A valuable application of it is for cutting
in detailed parts of a picture that have
been made separately, such as a butter-
fly. Sometimes it is more convenient to
do this than to saw details directly into
a large picture.

The sawing for both approaches is
done with the design and the veneers
face side up. For background on top,
the pages of the book are arranged as
follows (Figure 2):

Page 1: A copy of the design glued to
cardboard about 0.6mm thick.

Page 2: The background veneer, rein-
forced with thin marquetry tape on the
face side as needed.

Page 3: A cardboard spacer, about
1.0mm thick. The spacer reduces the saw-
ing angle and stiffens the book (see Issue
274: pp. 16-17).

Page 4: A second copy of the design glued
to cardboard. This is the same as page 1.
A larger project may require thicker card-
board here.

Assemble the pages with a masking tape
hinge on the longer side. Tape the hinge
outside and inside to ensure that the
pages stay aligned. One or two small
pieces of masking tape on the right will
keep the book closed during sawing. The
insert veneers are taped to page 4 for
sawing, after which they are taped into
position in the background veneer.



Design———
3 Spacer
2 Background
-1 Design——— )f
Ve

neers for
inserts are
taped to page 4

In the flower design the number-
ing of the pieces derives from
imagining it as a picture made up
of 5 layers, with layer 1 at the
back and layer 5 at the front
(Figure 3). The pieces are sawn in
the numbered order, as far as
possible starting each one from a
drill hole in another piece. For
example, the shoots in layer 1 are
sawn from a drill hole in a leaf on
layer 2, then the leaves are cut

starting from drill holes in the

Background on Top Approach

Figure 2. Arrangement of Pages for the

stem on layer 3. Waste wood and
drilled areas are removed as

If the sawing angle is correct, the inserts
will fit flush with the back of the back-
ground veneer.

Planning the Sawing

Planning the sawing benefits the pace
and precision with which projects are
made. The following are two complemen-
tary ways of working:

Work from the back of the design to
the front.

‘i'
Figure 3. Flower Design with Numbered
Layers
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adjacent pieces are sawn.

Overcut pieces where possible.

Figure 4. Location of Drill Holes for the

Flower Design

Overcutting involves starting and finish-
ing the sawing of a piece within the bor-
der of an adjacent piece. In the flower
design, sawing of each petal begins and
ends in the flower’s centre, as shown in
Figure 4, where black dots represent
the drill holes. When the flower’s centre
is sawn from a needle hole the overcut



areas are removed. Every piece of this
design, apart from the flower’s centre,
can be overcut. As needed, draw extra
lines on page 1 to guide the overcutting.

Overcutting may not be possible where a
design has some enclosed spaces, such as
parts of a background enclosed by the
branches of a tree. Inserts for such spaces
are usually sawn first, starting from nee-
dle holes; they are then secured in the
background veneer. This can avoid creat-
ing fragile areas to be sawn later.

Setting the Sawing Angle

After preparing the book and planning
the sawing, the next step is to set the
angle of the saw blade. This is discussed
in the second article in this series which
also provides an Angle Finder, a table
showing the sawing angles for a wide
range of blade sizes, spacers and veneers
(see Issue 274: p. 17). For many projects,
the sawing angle needs to be set only once
—if you keep using the same type of saw,
the same size blade, and veneers of simi-
lar thickness. The sawing angle depends
on the blade thickness and the combined
thickness of the spacer and the lower
veneer in the book. For the background
on top method, the lower veneer is always
the insert veneer.

Figure 5. Setting the Sawing Angle
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Referring to the Angle Finder, if the com-
bined thickness of the spacer and the
insert veneer is 1.5mm, and the blade
(2/0) is 0.26mm thick, the exact sawing
angle will be 10.0 degrees. Reducing the
angle by up to half a degree (i.e to 9.5
degrees) can make the pieces easier to
assemble, while still closing the gap. To
set the sawing angle on the scroll saw,
use a protractor and tilt the scroll saw
table to the left, or the saw frame to the
right (Figure 5). The angle will be mea-
sured correctly even if the base line on
the protractor, which runs across its
width, is above the table, as in Figure 5.

Making a Test Piece

To check the sawing angle, a test piece
can be cut quickly. To do this, with a pen-
cil draw a shape in the middle of one of
the larger parts of the design on page 1 of
the book, such as a leaf or a petal in the
flower design. Tape a piece of the insert
veneer in the corresponding position on
page 4 of the book and tape the book
closed. Drill a starting hole on the pencil
line and saw the test piece. Keep the pat-
tern to the right of the saw blade and saw
counterclockwise with the scroll saw.

If the test piece fits perfectly into the
background veneer all is well. If the sawn
test piece is too small, increase the angle
slightly, if it is too big reduce the angle,
then saw another test piece somewhere
else. It is essential that the piece cut from
the insert veneer goes into the hole in the
background veneer, not vice versa.

Sawing the Marquetry

The main sawing proceeds in a similar
way:

1. Open the book at page 4 and sticky
tape, to that page, pieces of veneer for the
first inserts.

2. Tape the book closed. On page one,
mark the pieces to be sawn and draw pen-
cil lines to follow for overcutting.

3. Drill the starting holes, then saw the
inserts counterclockwise with the pattern
to the right of the scroll saw blade.



4. When a cycle of sawing is completed,
open the book and trim away the waste
veneer on page 4. Sticky tape the newly
sawn inserts into the back of the back-
ground veneer.

5. Tape the cut-outs from the other pages
in their original positions. Apply the
sticky tape to the back of page 1 to keep
the front clear for drawing pencil lines.

6. Both copies of the design will now be
intact again and ready for the next cycle
of sawing.

Figure 6. Stages in Sawing the Flower

A Larger Project

Figure 7.
Mushrooms
(Designer:
Adele
Rowland)
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Making the larger double bevel project in
Figure 7 proceeds in the same way.
Prepare the book for the background on
top method as described before. Make the
pages the size of the background and the
first frame. The outer frame can be added
when the sawing is finished. The com-
pleted panel measures 200 x 255mm. Saw
the pieces on each layer of the design in
turn, starting with layer 1. The only parts
that need to be sawn from needle holes
are the two mushroom caps numbered 5,
and the two pieces numbered 6.

Conclusion

In using the book method, double bevel
cutting of marquetry generally settles
into a routine of sawing inserts, fitting
them into the background veneer, and
restoring the other pages of the book. The
book method differs from alternative
methods in that it does not use windows
and reversed designs, and it does not
require continual redrawing of sections of
the design using carbon paper.

Instead of cutting windows, the back-
ground and insert veneers are sawn
together, which is a time-saver that can
also produce a perfect fit. What is absent
here are opportunities to obtain preferred
alignments of grain by viewing an insert
veneer through a window in the back-
ground veneer. When unable to look
through a window, a suitable alternative
involves printing or photocopying the
design onto tracing paper or transparent
film. Align the transparent copy of the
design with the printed copy on page 4,
then put the insert veneer between them
to choose its best position before taping it
in place. Suppliers of A4 transparency
film can be found on the internet.

The next instalment will complete this
series on double bevel marquetry. It
includes information on component saw-
ing and using a fretsaw for marquetry. It
also presents a handy single-page poster
on the essentials of double bevel mar-
quetry. The latter is to copy and keep
with your saw.



DOUBLE BEVEL MARQUETAY 5: FURTHER APPLICATIONS

by Don Rowland

OVERVIEW

his series of five articles on double

I bevel marquetry is intended to

enable readers to delve into the

subject and make their own double bevel

projects. Before discussing the final

instalment, the following summary
shows how the series fits together.

The first article, in issue 273, explained
how double bevel joinery eliminates gaps
between pieces. It also introduced the two
main arrangements of materials in dou-
ble bevel marquetry, namely with the
background veneer on top of the insert
veneer(s) or with the insert veneer(s) on
top of the background veneer. Following
this the second article, in issue 274, dis-
cussed spacers, which make sawing easi-
er by reducing blade angles. The article
also explained how to calculate blade
angles and included a table of angles to
meet most requirements. The third arti-
cle, in issue 275, focussed on using a
scroll saw for marquetry. It dealt with the
advantages of cutting marquetry with a
scroll saw, choosing a scroll saw for mar-
quetry, and making a practice project.
The fourth article, in issue 276, intro-
duced the ‘book method’ of making double
bevel marquetry and provided a step-by-
step account of how to use it. This fifth
article, in issue 277, first describes the
application of the book method to sawing
detailed components of a marquetry pic-
ture. Then, because of the continuing
interest in fretsaws, the article discuss-
es using a fretsaw for double bevel mar-
quetry. Finally the article presents a
one-page Quick Start Guide listing the
five steps to making double bevel mar-
quetry with either of the two arrange-
ments of materials and with a scroll saw
or a fret saw. It is intended as a handy
reference, summarising all the key
information (Figure 9).

The previous article discussed the book
method and the background on top
approach to arranging the materials.
Figure 1 shows an example of a setup for
the insert on top approach. This also pro-
duces gap free marquetry that can be
glued down flat, with no voids underneath.

Backin
|3 Background

Veneers for
inserts are
taped to
page 2

Figure 1. Arrangement of Pages for the
Insert on Top Approach

Figure 2. Design for a Waratah Panel
(30 x 40cm)




A useful application of insert on top is to set
a complex component into a larger piece of
marquetry. An example of this is the mak-
ing of a marquetry waratah, an Australian
plant that has a large flower head con-
sisting of many small florets (Figure 2).

Backing

Spacer

Background veneer

Figure 3. Setup for Sawing the Florets

The marquetry was made in two parts,
one for the flower head, the other for the
rest of the plant. The book method, with
the background on top, was used first
for both. Figure 3 shows the arrange-
ment of the materials for making the
flower head with 53 florets cut into the
background veneer.

Flower head design

Flower head marquetry
Spacer

Book 1

The flower head
fills the hole
cutin the main
marquetry.

Book 2

Figure 4. Setup for Sawing the Flower
Head into Position
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When the sawing of both parts was com-
pleted, a single saw cut was needed to
install the flower head. A simple
arrangement of materials, in layers
rather than hinged pages, enabled this
to happen (Figure 4).

From book 1 the following three layers
were taken: first, a copy of the design, to
guide the saw cut around the perimeter
of the flower head (originally page 1).
This was followed by the untrimmed
flower head marquetry (page 2) and a
spacer to reduce the sawing angle (page
3). The three layers were taped together
to keep them aligned. Similarly, the
much larger main marquetry and the
backing cardboard were removed from
the second book and taped together. The
two sets of materials were then stacked
and taped as in Figure 4.

It was important to keep the layers
accurately aligned. A transparent copy
of the design can help with this.

Figure 5, the Completed Waratah
(detail)

Finally, insert on top was used to set
the flower head into the rest of the mar-
quetry. The sawing angle was deter-
mined with reference to the thickness of
the blade and the combined thickness of
the spacer and the veneer for the main
marquetry.

The materials were then sawn in a
clockwise direction keeping the piece to
be cut on the left of the blade. Figure 5
shows the outcome.



Multiple Components

The process of making a single compo-
nent can be extended to making projects
with multiple components. An example of
this is a butterfly wing design with seven
sections in various woods (Figure 6).
Separate patterns for the seven were cut
out and glued to a piece of cardboard,
which served as page 1 of a book for mak-
ing all the components together. When
the components were completed, each
was sawn into the background veneer,
which produced the veins in the wing.
Working with components provided

advantages in making the details effi-
ciently and cutting the long curves
smoothly, all gap free.

»

&

D} 2

Figure 6. Butterfly Design with Seven
Components

14

Fretsaw Marquetry

While most of this series has focused on
scroll sawn marquetry, the fretsaw is a
time-honoured alternative. Scroll saws
can enhance productivity in marquetry
making, but a simple fretsaw can still
provide a satisfying way of working.
Fretsaws are compact and portable and
use the same blades as scroll saws.
Fretsaws are also suitable for double
bevel cutting. The ways of working differ
from the scroll saw because the fretsaw
blade faces away from the operator and
the saw table is separate. For fretsawing,
the table is set at the required angle
while the saw blade is kept as close as
possible to vertical.

Figure 7. Homemade Fretsaw Tables:
Tabletop Version and Vice-Held Version

Figure 7 shows two types of tables for
use with fretsaws. One type has a base
that is clamped to a table; to set the
angle, the top pivots on a bolt and is
secured with a wingnut.



The other has a top fixed to a post; the
post is held in a vice at the required
height and angle. Fretsaws are less
accurate than scroll saws for sawing
angles but practice in keeping the fret-
saw vertical produces satisfactory
results. There are also rigs to aid fret-
sawing with the blade held perpendicu-
lar or at an angle. Some feature in
William Lincoln’s Marquetry Manual as
well as in issues of the Marquetarian
(see Fretsaw machines). A recent devel-
opment is the Knew Concepts company’s
Marquetry Saw, which has a starting
price of more than US$2000!

Figure 8. A Home-Made Device for
Setting Fretsaw Table Angles

A mobile phone app, or a store-bought
angle gauge, can be used to set the angle
of a fretsaw table. Equally suitable is an
inexpensive home-made angle gauge
(Figure 8). This consists of a protractor,
fastened to a thick block of wood with
small escutcheon pins, and a washer
suspended on a piece of cotton. The
straight edge of the protractor must be
parallel to the base of the block.

The fretsaw has the potential to cut
shapes in veneer quite quickly, because
most of the blade is available, while
scroll saws typically have a blade stroke
length of about 19mm (%in).

Nevertheless, a reasonable standard in
fretsawing marquetry is to use about
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50mm (2in) of blade much of the time
though, as detail increases, stroke
length reduces. With practice, the fret-
saw can be tamed. A few hints are: (1)
The up and down stroke should come
from the elbow rather than the wrist.
(2) Follow the pattern line by rotating
the workpiece rather than the saw. (3)
Avoid very short strokes, except where
there are tight curves or points to
negotiate. (4) Try to keep the saw
blade vertical.

Quick Start

The Quick Start Guide summarises the
steps in getting ready to make double
bevel marquetry with a scroll saw or
fretsaw (Figure 9). It is intended for
copying (enlarged) and keeping near
your saw for quick reference. The Guide
is in two halves, with instructions for
working (1) with the background on top
or (2) with the insert on top.

The steps in using each approach are
numbered 1 to 5. In each half there are
sections for scroll saw users and fretsaw
users. The settings for left-handed fret-
sawing are the opposite of those for right-
handed fretsawing. Near the bottom of
the guide is an extract from the Angle
Finder published in Issue 274, page 17.

The extract lists the possible sawing
angles when using 2/0 blades, which are
suitable for most marquetry projects.
The guide shows the profile of the sawn
inserts for each approach. Background
on top has a wider base profile, while
insert on top has a narrower base. The
seemingly minor differences between
the profiles make possible contrasting
applications of double bevel marquetry.

To start, first read the instructions, 1 to
5, for background on top and scroll saw.
These instructions are likely to be rele-
vant to a majority of projects.

Acknowledgement: I am grateful to
Aldo Bongiorno for help with the
photography in this series.



91

Kyganb.opy jag a)qnO(T 40f APING 14DIS YNANY G NF]

Double Bevel Marquetry

Quick Start Guide for the Book Method (Follow Steps 1 to 5)

BACKGROUND ON TOP | PROFILE |

1 Prepare the pages of the

P1 Design glued to cardboard (0.6mm)
P2 Background veneer, face side up. (The inserts go into this)
P3 Spacer, cardboard (1mm)

book of materials

Insert(s) here, face side up, taped to page 4 before sawing

P4 Backing cardboard with design (same as 1)
2 Obtain the sawing First, lookup or measure the blade thickness (b) and the
angle........oooeeeeeeeeeee thickness of the spacer and the lower (insert) veneer (v). Then,

E.G If b=0.26mm and v
=1.5mm, b/v =0.17333 and the

sawing angle is 10.0 degrees.

lookup the sawing angle in the Angle Finder below.
Altematively, on a scientific calculator get (b/v) and press the
inverse sine key to obtain the angle in degrees. See the E.G.

Scroll Saw Fretsaw'

Tilt the table to the left or the

3 Set the sawing angle . Tilt the table to the left
saw frame to the right

4 Position the piece to be cut |On the right of the blade On the right of the blade

5 Check the sawing direction |Counterclockwise Clockwise
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INSERT ON TOP

| PROFILE

|4 Prepare the pages of the
|book of materials

P1 Design glued to cardboard (0.6mm)
Insert(s) here, face side up, taped to page 2 before sawing

P2 Spacer, cardboard (1mm)

P3 Background veneer, face side up. (The inserts go into this)

P4 Backing cardboard with design (same as 1)

| 2 Obtain the sawing angle.

This is the same as for Background on Top except that the
lower veneer (v) is the background veneer.

t

'3 Set the sawing angle

Scroll Saw

Tilt the table to the left or the saw

Fretsaw'

Tilt the table to the left

frame to the right
' 4 Position the piece to be cut |On the left of the blade On the left of the blade
| 5 Check the sawing direction |Clockwise Counterclockwise

‘Angle Finder for 2/0 Blades (0.26mm thick)
iSpacerandIowerveneer(mmthick) 100 11 ‘1.2 92 14 1.8 18 Lf 18 189 20

151 13.7 125 11.5 10.7 100 94 88 83 79 75

éSawing angle (degrees)

|1. For right-handed sawing. For lefi-handed sawing use opposite settings, e.g.right instead of left.

"=

Background on Top

J‘ When using a scroll saw the
blade cuts counterclockwise;

the insert turns in the opposite

direction, toward the blade.

Insert on Top

When using a scroll saw the
blade cuts clockwise; the
insert turns in the opposite
direction, toward the blade.

&
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