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These tips are reprinted from The Muse, an online ‘zine’
published by Christine Cox (since 1999) of Volcano Arts. It
can be found at
http://volcanoarts.com/muse/departments/bookbinding/
hints/,
together with many other interesting information for
bookbinders and artists.

I found many of Christine’s tips to be sensible and some
to be ingenious, although they may not suit everyone. I thank
Christine for making this material available to Morocco Bound
readers.

Sewing
Clean white thread
Put talc (baby powder works) on your hands to prevent
finger oils from darkening sewing thread.

Threading Needle
Needle the thread rather than threading the needle.
Flatten out or twist the end of the thread so that it will
go through the hole easily. Pull the end of your thread
between the pads of your thumb and forefinger. Pull it
down so that you can barely see the tip of the thread.
See photo below. Now lay the eye of the needle over the
thread and open up your finger and thumb a little, tiny
bit. The thread should pop right up through the hole in

Tips and Tricks for Bookbinders and Artists
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the needle. This can take a little practice but it’s simple
once you have it.

Aligned Signatures
Before you tie a kettle, Coptic or other “knotting” stitch,
be sure to adjust the signatures so that the head, tail
and spine edges line up with the other signatures and
with the cover (if it’s on the book at this point). Once
you’ve tied a knot (or have sewn a kettle stitch) the
placement of the signatures is permanent.

Sewing on the frame
I love sewing books on a sewing frame as there is much
more control over the shape of the spine.

When sewing on a frame, I like to use straight pins
instead of keys or pushpins. They make it easy to string
the frame and you don’t have to make holes in the wood
or worry about keys coming loose.

Some people will tie the ends of their sewing tapes
or cords to string and then tie the string to the sewing
frame. This saves on the more expensive cord or tape.

Stringing up a frame is a little time consuming. If
your frame is tall enough, gang-sew text blocks for a
very efficient time saver. When you finish one text block,
tie your double kettle and then cut it off as normal. Now
just start sewing your next text block, right on top of
the last block.

When you are finished sewing all the blocks you are
going to, remove the blocks (and tape) from the frame.

Carefully pull the blocks so that they are spaced out
on the tapes, with enough tape on each side of each
block to use for lacing or gluing on the cover boards.

Cut the tapes between the blocks and you have the
makings of several books ready to go.

Raise the text block up from the deck of the frame by
placing it on top of a finished book. It gives your fingers
more room to manipulate the needle when working down
at the bottom of the stack of signatures, and it also
raises your signatures up to where the tapes lie a little
more neatly on the frame.

Sewing Off the frame
When I’m making a small book (say, 10 signatures or
fewer), a frame can be overkill. When sewing without a
frame there are some simple things to do to maintain
control.

Sew your book on the edge of the table with the
spine edge facing you and about ¼ inch hanging off the
edge of the table. The less you move the sewn signatures
the better. This position gives you a bird’s eye view of
your work and also gives your needle room to come out
of the text block without running into the table.

Keep your non-dominant hand inside each signature
while sewing. You’ll find yourself depending on it to
control thread tension, to hold the thread still while
you form a knot, to hold your place between 2 signatures,
to help feed the needle through a hole and for other
helpful little tasks like removing twists. Use your non-
dominant hand the same way when sewing on the frame

Keep weight on the fore-edge of the book as you sew;
either your hand or, if you are walking away, use a
small, clean weight. I also keep a weight on top of the
stack of signatures I haven’t sewn yet to help keep them
compressed while they await their turn.

One step kettle
Most people form a kettle stitch in 2 steps; send the
needle under the bridge of thread and then bring it
back through the loop. You can do all this in one step by
sending the needle under the bridge of thread and
stopping before the needle is all the way through the
gap between the signatures. Throw the sewing thread
over the needle (the equivalent of reaching through the
loop and grabbing the needle) and then pull it taut. It’s
faster and it’s the exact same knot (essentially a half-
hitch).

Measuring
Relative Measuring
When making a tight-back book, it’s important that your
materials are the exact size in relation to one another.
Don’t use a ruler to measure materials and then cut
them all ahead of time. Instead, use spring dividers,
calipers (or Vernier gauge) and Measuring Rules to
measure and cut as you go. All your measurements,
and therefore your materials, will be cut relative to one
another. If something changes along the way,
subsequently cut materials will evolve with it. For
instance, the boards should be measured and cut only
after the text block is fully sewn (including headbands),
rounded and backed. It’s easy to slap down a 1/8 inch
measuring rule and score a line for cutting the boards
in relation to the size of the text block.

Rules make measuring quick!
Measuring rules sometimes have little notches where
the tick marks are. When you run a knife down those
tick marks you can dull it, or even chip the blade. Our
rules don’t have tick marks.

Portable measuring
Volcano Arts’ measuring rules are the greatest time
savers. The only problem is that the 18-inch set is too
long to fit into my toolbox (see below). The answer? Either
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buy a 9-inch set, or cut your 18-inch set in half and
carry one half in your toolbox. I cut mine on either a
guillotine cutter or a cutoff saw (made for cutting metal,
not wood). Use a belt-sander or grinder to make the cut
ends match the uncut ends.

Adhesives
When using paper to cover board, mix PVA 50/50 with
Methylcel to increase the time you need to smooth out
any wrinkles. I have this great paper that has a flocked
design on it. When it’s wet the paper stretches but the
flocked areas can’t, so the paper gets very puckered.
Adding (pre-mixed) methylcel to the PVA means that I
have the time to work the wrinkles out before the glue
dries.

This happens to everyone. You’re squeezing your glue
bottle, but it’s clogged. Then suddenly whoosh! You have
too much glue and it’s where you didn’t want it. Avoid
this problem by putting a sewing pin in the cap.

Fred Sanford Lives!
Bookbinding is close work and when we hit a certain
age reading glasses can become our favorite accessory.
Buy a pair of readers that is a little stronger than your
normal reading magnification. For instance, if you
normally wear 1.5s, put on a pair of 1.75s just for sewing
books. Soon you’ll have a “Fred Sanford glasses drawer”
just like mine. Naturally you’ll want to talk to your eye
doctor before taking my advice.

For removing knots or other super-detailed work I
like to use an OptiVisor.

Little Soldiers
When sewing kettle stitches (the stitches at the head
and tail of the book, which hold the signatures together),
it’s important to pull the thread in the same direction
every time so that the stitches all march in the same
direction like little soldiers.

Glue Brushes
Cleaning brushes
I’ve heard it so many times, “I forgot to clean my brush
after using PVA (synthetic adhesive). Now I have to throw
the brush out.” No you don’t!

The first thing to try when your brush is stiff from
glue is to simply soak the brush in a dish of cold water
(hot water may expand the metal ferrule on your brush,
causing the bristles to fall out — a great tip for painters
too). Soak it for an hour or two (or overnight if you have
a lot of adhesive to contend with). This will reactivate
the PVA so that you can clean the brush normally. Once
the adhesive is out, use a brush cleaner (a cake of brush-
friendly soap in a deep jar) to get rid of any globs hiding
in the bristles.

If soaking the brush in water doesn’t do the job and
the bristles are still stiff, try this excellent technique.
Put a little white vinegar (maybe a teaspoon or so) in a
glass and then fill it to the bottom of the brush’s ferrule
with hot water (I know, I know, I just told you not to use
hot water, but we’re desperate here). Hot tap water is
fine. Put the brush in and let it soak for about 30 seconds.
It will come out soft and supple.

Now you have a brush with vinegar (3% - 6% acetic
acid) in it. Any binder worth her salt knows that one of
the most important things about bookbinding for posterity
is to keep the pH as neutral as possible. To neutralize
the acid in your brush (raise the pH), dump the water/
vinegar out of the glass, rinse the glass and refill it
with cold water. This time add just a little baking soda
(a base). Use the glue brush to stir the neutralizing
solution for about 30 seconds, pressing the bristles
against the side of the glass to open them up and let
the baking soda into the interior bristles. Rinse the
brush thoroughly, again opening it up and rinsing the
inside. Your brush should be ready to go back to work.

Rustless adhesives
Keep brushes with metal ferrules as dry as possible to
lessen rust contamination in your adhesives. Better yet,
buy glue brushes with plastic or string ferrules and buy
and store your adhesives in squirt bottles rather than
dipping your brush into them.

Paring
Paring Stones
Binders who pare leather (make it thinner) by hand do
so with an incredibly sharp knife called a “paring knife”
and they work on a stone. It’s fashionable to use a litho
stone, but I like to use a lovely piece of granite that’s
about 3 inches thick. They’re a lot cheaper, easier to
find and you can get them in whatever size and weight
that you want. Check out your local leather store to see
if they have any nicely polished stones. Be sure to get a
heavy one or it could slide around.

Speaking of your paring stone sliding around, put a
piece of that bumpy rubber shelf liner stuff under your
granite or litho stone and sliding will no longer be an
issue. Design binder Dominic Riley quipped once that
binders in England drink beer so that they can hold
their paring stones in place with their bellies.

No more sharpening stones
Brace yourself. I sharpen my paring knives on abrasive
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papers. These come in many, many grits and are better
suited to the task than water or oil stones. I hear some
of you saying, “Sacrilege! The old timers use stones so
that must be right.” Yeah, I used to think so too, but
after taking a class with Book Conservator Ann Lindsey
I learned that the portability and disposability of abrasive
papers makes them far superior. They don’t have to be
soaked, oiled or trued (flattened), and when one piece
of paper wears out you throw it away and use another.
Just splash a little water onto your paring stone to hold
the paper in place and then drip a little more on top of
the paper for lubrication. Keep your angles true or you’ll
make a mess of your knives.

Pressing
Artist’s tape for headbands
After sewing headbands onto your book, glue the ends
of the threads down and then use a piece of artist’s
tape to hold them down while they dry. The artist’s tape
won’t ruin your paper (test to be sure), but it’s strong
enough to do the job. This is also a great trick if you’re
using glued-on headbands.

Artist’s tape for press placement
I can’t explain it, but I used to really struggle with getting
a book block into the finishing press. I’d end up with
twisted, misaligned blocks and invariably one signature
would be on a different plane than the rest. Given my
retentive nature, this drove me nuts. Low tack artist’s
tape to the rescue! Now I jog the block until it is exactly
how I want it to look after gluing. I then set my waste
boards in place and hold everything tightly while I put a
long piece of artist’s tape around the whole thing; book
block, waste boards and all. Once it’s taped it’s a simple
matter to set the block into the press, ready for the first
layer of glue. Once the glue is dry I remove the tape
and move on to the rounding and backing steps.

Laminate under light weight
When laminating two pieces of binder’s board together,
don’t put them in a nipping press. The twisting motion
of the press will rotate the boards and they won’t be
lined up when you pull them out. Use a board and a
weight instead.

First aid for drying spines
When you’re working on the spine of your book while it’s
in a finishing press, you need a way to insure that
everything is tight while the glue dries. An Ace Bandage

is perfect when lining the spine or when adding a hollow
tube. After gluing, just wrap the bandage around the
whole book and the press and set it aside. The clips
that come with the bandage aren’t necessary. Just tuck
the end under the press and the weight will keep it in
place.

Passive compression
For compressing signatures while I sew, I like to use
the weights that surveyors (and others) use. They are
1½-pound bags of shot (as from a gun) sewn into 2 pieces
of leather, like a little pillow. After I spent $8 a piece on
these, a friend of mine made me several more from her
husband’s lead shot supply. It’s now illegal to hunt with
lead shot because of its effect on the environment and
this was a great re-use! Warning, double stitch the bags.
You don’t want lead balls all over the house.

Active compression
There is no better tool for compressing signatures to
reduce swell than our Volcano Arts Teflon Folder. The
tool is heavy and wide so I find that the process is
quicker and more efficient than with a bone folder.

Backing Fabric
http://www.youtube.com/watch?v=_CNSlTpI0Gg is a great
YouTube video that shows you how to use methyl
cellulose to back silk with paper to make book cloth.

Backing upholstery fabric
In craft bindings you might want to use upholstery fabric
to cover your book (horrors!). Traditional binders use
wheat starch paste or methyl cellulose for backing fabric
(though they wouldn’t be caught dead using upholstery
material), but it just isn’t strong enough to hold heavy
fabrics. Use straight PVA rather than paste or a mixture
of adhesives. Note, some upholstery fabrics have a
moisture guard on them and may not stick even with
straight PVA. Test a scrap.

Travel
Travel box
I sew books wherever I am so I have a bookbinding box
ready to go at a moment’s notice. To make one for
yourself, find or make a great looking and durable box
with a lid (a handle is nice too). Drawers and dividers
are very helpful. Now fill it with everything you might
need to make a book on-the-go, even if you’re only going
to the living room. Mine is now so well stocked that I
rarely need hand tools that aren’t in the box. I just set
my box on the table next to me and start working. No
more running here and there in the studio to find
everything I need. I’ve made a little hobby out of finding
the exact right containers for everything in the box.
Mint and candy containers become tiny, colourful little
holders for needles, scalpel blades, sharps, etc. See
what’s in my box in the list below.

Here’s what’s in my travel box right now
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Spring dividers
Glue brushes
Pen, pencil and eraser
China markers in light and dark colors
Pad of sticky notes
Straight pins for sewing frame
Needles of various sizes and shapes
Toothpicks
Wash cloth
Water brush
Bone and Teflon folders in several sizes and shapes
Awls in 2 sizes
Japanese screw punch and tips
Chisel for cutting holes for tapes
Small cutting mat
Ruler

Artist’s tape
Baby powder
X-Acto knife and blades
2 Scalpels with straight and curved blades
Sharps container for used blades
Sandpaper
Tweezers
Slitting knife with cover
Small metal square
Scissors
Assorted adhesive brushes
Squeegee for backing paper
Leather weight
Saddle square
Measuring rules cut in half
2 Lifting knives.

LEATHER BOUND BOOKS held in rare book or
archive collections frequently have acid decay
damage to the covering leather. This type of

damage is currently thought to be caused by a
combination of factors such as poor storage conditions
and unsuitable tanning, dyeing and finishing during the
leather making process.  Acid decay in combination with
poor handling, weak board attachment or thinly pared
leather over the joints will result in detaching or
detached boards—a detached front board leaving the
all-important preliminary pages of the text block
vulnerable to damage or loss.

Through the literature there is a history of board
reattachment for leather bound books requiring the use
of interventive techniques to ensure a strong and reliable
board reattachment. Techniques that evolved from
bookbinding practices such as splitting the boards to
insert a flange-style hinge then rebacking the spine
leather is used by book restorers to return the book to a
usable condition. Current book conservation practices
aim to reduce the disturbance or loss to the structure
and materials of the leather binding when reattaching
a board, while ensuring the book functions correctly1.
Techniques such as Anthony Cain’s Board Tacketing2,
Don Etherington’s Japanese Hinge repair3 and David
Brock’s Linen board reattachment4 are three techniques
intended to reattach the boards with limited disturbance
to the covering leather.

When asked to conserve a batch of 30 books with
loose or detached boards, we decided another method
was required. We sought a method for tightening
stretched lacing slips, reinforcing split or frayed slips or
reattaching the boards on small books—under 30cm
high. A technique that was not too time consuming when
undertaking a large batch of conservation repairs in a
small conservation studio.

When searching the literature on board reattachment
Brock’s technique brought us close to our requirements.
His technique of lifting the leather and linings at the
head and tail caps and placing a split unbleached linen
strip, passing between the spine and board, to reattach
the board was the closest to what we were seeking as a
minimal intervention technique that offered a sound
board reattachment. Through trials on the studio book
collection the board suture technique was developed

Board reattachment for acid decay damaged
bindings—board sutures
Karen Vidler and Oriana Calman

Illustration 1: Front board detached on an early 19th
century binding. (Height 28.5 x Width 23.7 x Depth 20cm)
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Illustration 2: Consolidating repair area under localised
extraction.

from the Brock method. Sutures are constructed of
unbleached linen that has been washed in warm water
to remove the original dressing and sized with a 5%
solution of Methyl Cellulose. The sizing will close up
the woven structure to increase it dimensional strength
and makes it more rigid for feeding into the repair slots
in the board and spine areas.

The process of undertaking the suture repair is in
quick stages with drying time in between. The repair
begins by treating the area of leather where the suture
is to be adhered to the spine and board so it is strong
enough to hold the repair while reduce the chance of
blackening by the adhesive used to attach the suture
repair. An application of a 3% solution of Klucel G in
Isopropanol is used as a leather consolidant by brushing
sparingly on to the repair area to ensure the leather is
stronger and more hydrophobic (less likely to react with
water based adhesives). Always allow 10 days for the
consolidated area to dry; if not the internal fibre
structure of the leather may still be damp and prone to
splitting when attaching the suture.

We use two types of sutures for board reattachment
repairs. Firstly, the endcap suture that is located
between the kettle stitch and the first or last sewing
support. Secondly, the sewing slip suture that is placed
alongside or over at least the head and tail sewing
supports and into/onto the board to strengthen the intact
sewing slip. The corners of all sutures are removed to
prevent these areas from forming a lump when inserted
under the leather. See diagrams below.

When the consolidant has completely dried inside

the leather a 4mm length of the suture can be placed
either between the kettle and sewing slip (endcap
suture) or around the sewing slip (sewing slip suture)
and inserted between the spine leather and linings or
a direct incision into the spine leather at least 4mm
from the joint—this depends on the size of the book.
The repair can be attached with an Ethylene Vinyl
Acetate (EVA) adhesive as this adhesive can be reversed
with Isopropanol (will not blacken leather if used
sparingly) if the suture is incorrectly placed. The other
end of the suture is trimmed to fit snugly across the
joint and a 4mm length is inserted into a split in the
board or beneath the lifted board leather.

Like most board reattachment techniques the suture
technique has limited uses. We have found the endcap
suture works best on small books less than 30cm in
height, while the sewing support sutures can be used
to strengthen weak board attachment to larger or heavier
books. The suture repair functions best with other repair
techniques such as the Etherington Japanese Paper
Hinge for additional strength to the reattachment and
to prevent further loss to the leather along the joint
when the book is handled.

Joint AreaJoint Area

Linen endcap
suture shape

Linen sewing slip
suture shape

4mm under
board

4mm under
board

4mm under
spine leather

4mm under
spine

leather

Illustration 3: shape of sutures showing areas to cut
away and proportion inserted under the leather.

Illustration 4: Inserting suture under tight-back spine
leather before trimming and shaping to insert under board

leather.
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Illustration 5: Endcap suture inserted beneath the
spine leather.

Illustration 6: completed endcap suture
board reattachment.

Illustration 8: Front board reattached using endcap
sutures and Etherington Japanese paper hinge repair.

Illustration 7: Sewing slip suture formed around a
weak board attachment.
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THE PAGE IMAGES of this miniature book were
found as a welcome accident on the website of
the National Library of Australia.

The URl is http://nla.gov.au/nla.map-ra314

Those with a penchant for history will be amazed by
the extent of the British Empire when the atlas was
prepared ca. 1910 and the present situation about a
hundred years later. Sic transit gloria.

I copied and pasted the 14 individual page spreads
into a file and re-sized them to be about 60 mm high.
Then I printed the file on some pale blue green laid
paper. The cover image had to be enlarged in Photoshop
Elements since it showed only the front cover. Here is
the result.

After a couple of trial printings and test assemblies I
decided to use an accordion spine support made of heavy
kozo paper. After cutting a strip to the desired height of
the pages, I scored it into sixteen segments, to allow for
two endpapers and folded the accordion. Starting at the
back and using PVA/methyl cellulose mix I adhered
one folded spread to the sides of each fold, lining them

Binding the Atlas of the British Empire
Adrienne Allen

4. Brock, David (2001) Board Reattachment, Abbey
Newsletter, Vol. 24, No. 6
http://cool.conservation-us.org/byorg/abbey/
an/an24/an24-6/an24-606.html

Suppliers
Archival Survival
www.archivalsurvival.com.au

Methyl Cellulose, Ethylene Vinyl Acetate (EVA)
Preservation Australia
www.preservationaustralia.com.au
Klucel G, Methyl Cellulose
Ratchford Ltd
www.ratchford.co.uk/

subcategorydeetails.aspx?id=193
Aero Linen (unbleached linen)
ChemTools Australia
http://isopropylalcohol.com.au
Isopropanol (100%)
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up carefully as I went. After allowing an hour or so for
the PVA to set, I found that the spine was quite flexible
and I was able to manipulate it with my fingers to a get
some rounding. I clamped the fore edge with a binder
clip and glued the back folds of the accordion together
and then consolidated with a strip of mull. The block
was left to dry under pressure between two pieces of
board lined with baking paper.

Next day I trimmed the edges using two bolted strips
of wood as a cutting press and a curved scalpel blade to
do the cutting. While it was still in the press I coloured
the top edge with yellow pearlescent acrylic ink.

I prepared the cover by stamping the title onto some
bookcloth, unfortunately a little out of alignment, and
prepared a case for the book. I lined the inner sides of
the case and pared the edges of the turn ins. Next time
I will add a little extra
width to the hinges to
improve closure.

Meanwhile I used a very
stiff paste to join the fore
edges, separating each pair
with a strip of release
paper and drying under
pressure from a binder clip.
After the case had dried
under weights I attached
the cover to the book and

set the hinges. I was pleased with the result as an
original copy would be well beyond my means.

The Atlas itself is a 1925 facsimile of the original
prepared for Queen Mary’s Doll’s House in the early
20th century. The library has many original books in
miniature form including items such as a short story
written in holograph by Rudyard Kipling. Most of them
were bound by Sangorski and Sutcliffe.

 The library with books in 1:12 scale
The Dolls’ House is now located at Windsor Castle.

It came to Australia and was exhibited in David Jones
in the late 1930s, raising money for charity. I can
remember being awestruck.

After a couple of trial printings and test assemblies I
decided to use an accordion spine support made of heavy
kozo paper. After cutting a strip to the desired height of
the pages, I scored it into sixteen segments, to allow for
two endpapers and folded the accordion.  Starting at
the back and using PVA/methyl cellulose mix I adhered
one folded spread to the sides of each fold, lining them
up carefully as I went.  After  allowing an hour or so for
the PVA to set, I found that the spine was quite flexible
and I was able to manipulate it with my fingers to a get
some rounding.  I clamped the fore edge with a binder
clip and glued the back folds of the accordion together
and then consolidated with a strip of mull. The block
was left to dry under pressure between two pieces of
board lined with baking paper.
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Small round file to finish holes if necessary
Hand drill or electric drill.

Cutting threaded rod so that the threads
still work
Use a couple of steel hex nuts to fit the rod.  Screw
them along the rod until one is exactly at the place
where the rod is to be cut. Wind the other nut back a
little and clamp the two nuts on the rod in a vice. This
protects the thread whilst cutting. Cut against the first
nut with a hacksaw.  Wind the nuts off and the thread
will probably re-align. If there is any problem, use a pair
of pliers to turn the nuts.  This will refurbish the thread.
Use fine emery cloth to finish any sharp edges.

Drill the holes
Clamp the crosspiece to the long edge of the base and
drill two holes for the uprights 15 mm in from either
edge.

Assembly
• Glue the side pieces under the base with the ends

aligned with the back edge.  Add screws if desired.
• Cut a strip of paper to fit between the uprights, use

dividers to mark points 15mm apart, attach with
sticky tape and drill holes through each point.  Use
these holes for sewing on cords. Pull the cords
through and tape to the front, alternatively cut a
slot along the base with a small rotary tool eg Dremel.

• Place the threaded rods into the holes and wind
through. Dress the hole with the round file if
necessary and rub the rod with candle wax. Add a
washer then screw a domed nut to each rod under
the base.

• Drop a washer onto each rod on the top of the base,
wind a wing nut down and tighten. Invert a wing nut
and screw it down on the upright to the desired level.
Add a washer, Repeat on the other upright, then
attach the crosspiece.

• Finally add two more washers and finish with two
domed nuts.  Adjust the wing nuts until the cross
piece is tightly held.

To pack the frame, simply remove the lower dome nuts,
raise the frame and re-attach the dome nuts.  Use  a
piece of elastic to hold the parts together.

Materials
• Wood for base: 20 mm thick. Size can vary, in fact

you can cut two or three bases depending on the
size of the books to be sewn, and use the same set of
uprights. However you need to have about 50 mm all
round larger than the text pages to be sewn. I used
a piece of maple I found in a skip.

• The cross piece can be any suitable strip of wood or
a piece of broom handle.

• Two side pieces about 60–70mm shorter than the
side of the base and 30 mm high (or high enough so
that the bottom nuts clear the work surface and
keep the base level).

• A strip of cork tablemat to be glued on the front of
the base to pin tapes in position. Use plastic headed
map pins or drawing pins.

• 5/16-inch threaded rod for uprights. I had to buy a
piece about 500 mm long, and had it cut into two to
carry home. Unfortunately this ruined the thread.
The solution was found on YouTube (see below).

• Hardware for 5/16-inch rod:
4 washers
4 dome nuts
4 wing nuts
2 steel hex nuts.

Tools
Hacksaw
Vice
5/16" and 1/8" wood drill bits. (These will have

a sharp tang to start the hole and will not overheat or
burn the wood).
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