




























































































































































































































































































































































































































































































































































































to get a more artistic effect. Thicker lines Learning the mechanics of this process
look better on the outside. (See Figure 10-14.) can take practice, but I hope your takeaway

I wanted a little more punch, so I added is that you can make your own images
the Sigil of the Gateway associated with to suit your needs from parts and pieces.
Cthulhu. I first added it on the forehead, and Seeing your own art on your projects adds
then again in the background to create a encouragement that using someone else’s
frame for the image. (See Figure 10-15.) art never will.

FIGURE 10-14: Tracing complete

< ¢

FIGURE 10-13: Rough tracing




DIGITAL FAB!

We have a single CNC cutting/drilling pass
and a laser-burning pass in this project. Both

pieces of leather, the pouch and the belt loop,
are cut and drilled from the same workpiece.
With this project, we'll also do a tool change
and cut the folding grooves using a V bit.

PREPARING THE FILES

I hope you're starting to feel comfortable with
the workflow of producing these projects. The
types of files we're producing are very similar
for all of them. While I'm sharing the toolset
and file types that I'm using, what's import-

ant is understanding the actions to undertake
rather than the specifics of file type or software.

after you've done the dye work.

If you want the engraved area to be dark
instead of light, dye it, and add a couple of
finish coats to the leather. Then, after you've
finished the engraving pass you can use an

If a laser isn’t available, you can still use the process we undertook with the tablet sleeve to
engrave directly into the leather with a cutting bit. If you go this route, save that step until

antiquing gel. This is a dark gel paint that you
smear across the entire part. The leather pro-
tected by the finish coat won't soak up the gel
paint, but the engraved area will. Some amaz-
ing and incredibly fine effects can be created
this way. (See Figure 10-16.)

Leather

Once we have the model unfolded in our CAD
program, we'll need to lay the belt loop piece
in the same plane as the other piece. We can
use the face of any object in Fusion 360 to
create a sketch. The sketch is a 2D drawing
of that flat face, and can be exported as such.
This is how we convert from a 3D image to
the 2D DXF file format. Additionally, I've added
lines to represent where we'll want the folding
grooves to be cut. (See Figure 10-17.)

From the DXF we need to create four dif-
ferent toolpaths. The first is a drilling tool-
path. I'm using the same 2 mm straight flute
bit used in the last project. This means that

-
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FIGURE 10-16: Section of engraved and
antiqued image on leather (scale in mm)



I can use a drill function to do a straight
up-and-down to make a 2 mm hole.

The second toolpath is for the snap holes.
These are ¥%”, larger than 2 mm, so the path
for the bit is an inside circle cutting out a
space larger than the bit itself.

The third toolpath cuts out the pieces.
This is the outline of both the pouch and the
belt loop. It is an outside cut to preserve the
dimensions of the parts.

All three of those toolpaths use the same
bit and cut all the way through the leather.
My leather is approximately 1.8 mm thick,
and I set the cutting depth to 2 mm. But
the last toolpath is for cutting the folding
grooves. We want a V-shaped cut that only
goes about ¥ of the way through the leather.
We'll select those lines and create an engrav-
ing path that follows the lines directly. The
depth of cut will be set to an appropriate
depth. For the leather I was using, this was
0.8 mm. (See Figure 10-18.)
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FIGURE 10-17: Model ready

Since I could have the first three paths cut
sequentially without a pause, I combined them
into a single G-code file. The last toolpath uses a
90° V bit, so I need to change tools and re-zero
the Z axis. I put it in a separate G-code file that I
would run once those steps are complete.

Cthulhu

[ wanted the Cthulhu model to have blackened
wings, so tracing the image wasn't going to
work. Instead, I imported the image into my
laser program, T2Laser, and setituptodoa
black and white image. For image work, the
laser operates in raster mode. The software
sets the laser up to move in incremental rows,
turning the laser on and off. Televisions used
to work this way, scanning across the screen;
most printers still work this way, creating the
image one line at a time.
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FIGURE 10-18: Preview of the four toolpaths



The program I'm using (and many others)
allows the user to select horizontal or diag-
onal scan lines. I find that the diagonal scan
lines aren't as obvious with most images.
The pouch is 100 mm wide and I wanted the
image to nearly fill the width, so I resized
the image to 95 mm. (See Figure 10-19.)

I selected the appropriate power level and
speed for my laser. I'm using the 15 W laser
on my CNC, so this was 2250 mm/min and
level 64 (out of 255) for power.

PREPPING THE
WORKPIECE

We need at least 275 mm X 200 mm for the
leather, but it helps to have alittle slack. I cut out
a 300 mm x 225 mm square of 4-5 oz leather
to use as my workpiece. (See Figure 10-20.)

[ used the same workholding method
previously described: sheets of contact
paper on the table and the smooth face of
the leather, Tacky Spray between to create a

FIGURE 10-19: Generating the image toolpath

custom-sized piece of double-sided tape. I
positioned the X0Y0 point a few millimeters
inside the bottom left corner. This allowed a
safety margin for any deviation from the XY
registration—the workpiece can be slightly
off-kilter and I'll just use the extra width and
length to accommodate.

CNC WORK

With the 2 mm 2-flute straight groov-

ing end mill in the chuck and the Z axis
zeroed, the three operations combined into
the first G-code file can be executed. (See
Figure 10-21.)

When the X0YO0 area is going to end up
outside the project’s final cut area, I like to
carefully lower the router and bit so that it
makes a small indentation in the leather at
X0YO0. This is useful in case something hap-
pens that makes you lose the registration of
the head. Trying to get the bit to start at the
same place without a registration mark is

FIGURE 10-20: The leather workpiece






A wire is connected to the bit and another to the puck. G-code commands exist that will
execute a zeroing operation. The command set | use is:

G90;G21;G38.2 Z-75.00 F125.00;G92 Z15.00;G0 Z20.00

G90 sets the system to absolute positioning.
G21 sets units to millimeters.

G38.2 Z-75.00 F125.00 tells the machine “probe toward workpiece, stop on contact, signal
error if failure.” The Z axis is the designated axis in this command and it will probe no more
than 75 mm down. The feed rate is set with F125.00, which is 125 mm/min.

G92 7Z15.00 is a coordinate system offset. Since my puck is 15 mm thick, the probe will stop
15 mm above the surface I'm zeroing on. This command takes the height of the puck into
account so that ZO is set to the surface.

GO Z20.00 then moves the Z axis to Z20 as my parking location when the operation is
complete.

Makers managed to zero the Z axis on machine tools long before electronic probes existed.
| have a wonderful Sherline vertical mill that | zero manually. With no electronics, the trick

| was taught was to use ultra-thin cigarette rolling papers. A rolling paper is held lightly

to the work surface while the bit is lowered. As the bit comes close, start sliding the paper
back and forth. When the paper is grabbed by the bit, you are at zero. This process is also
used on older 3D printers that don’t have an inductive sensor.

The second G-code file will run the
V bit across the lines defined. Between
small variations in the work table, spoil
board, and leather, it is highly likely that
the grooves won't be at a consistent depth.
But they should be close enough that they
will serve as a guide for a quick pass with
a hand groover to improve them. (See
Figure 10-23.)




LASER WORK

Since we cut from the backside in the pre-
vious operation, we'll need to remove the
leather to position it for laser engraving
on the front. We don't need to adhere the
leather to the table for laser work, but we do
need to orient it. I set up the art so that X0YO
would be at the lower left corner of the flap.
There isn't any leather there because we
used a radius on the corner. But it's an easy
spot to find on our table.

The reason that this is easy is because
we cut into the spoil board on our initial
CNC operations. This means there are lines
milled into the spoil board surface that we
can use both to align the workpiece and to
determine X0YO.

With the laser on a low power setting (but
you still must use your safety glasses), posi-
tion it so that it is at the X0Y0 mark created

LEATHE

When the laser work is complete, don't be
alarmed if the image appears overexposed.
Unless you overpowered the laser, the
excess black is the charred carbon from the
engraving. Before you move onto the next
set of operations, take the leather and hold

it under running water. It will help to lightly
rub it with a very soft toothbrush or other
soft brush to get the carbon off. You should
discover a much more nuanced image when

by extending the left side and bottom edges
of the flap. Position the workpiece directly
over the cutout area still on the spoil board
and execute the file. I chose to burn this on

dry leather, but you can lightly mist it with
water if you want. (See Figure 10-24.)

FIGURE 10-24: Burning Cthulhu into the leather

RWORKING

you're done. If not, you'll have to go back to
the drawing board and run tests with your
laser until you understand the right power
level.

CLEAN UP AND TRIM

I like to give the edges a light sanding with
an emery board to clean up some of the
dangling fibers. You may find that it's just as
easy to place the piece on a cutting mat and

\
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run a utility knife carefully along the edge to
cut away stray fibers. (See Figure 10-25.)

Advanced leatherworkers often spend
a great deal of effort on edges, beveling
or skiving them as desired. [ tend to like
a clean, hard edge, so I just want mine
smooth.

As noted earlier, you may find that you
want to improve the depth of some of the
grooves. If so, go over them with your hand
groover.

With the grooves cut and leather wet, I
wanted to set the folds by letting the pouch
dry in the configuration desired. To do this,
I did two things. The first is to take some
leather stitching needles with a little thread
left on them and tie the end holes together
so that everything lines up. You can also do
a basting stitch and stitch lightly through a
few holes if you like.

The second thing is to clip the edges
together. If you must use binder clips, make
sure you provide them with leather jaws.

.
FIGURE 10-25: Cutting away fibers

I\

Metal and wet leather are a bad mix, and the
leather will be badly stained.

I've come to prefer small plastic clips
used for quilting and sewing. They're easy
to position and won't stain the leather. (See
Figure 10-26.)

COLOR AND FINISH

Dyeing the leather is very simple; don't for-
get to include the belt loop we also cut ear-
lier. Choose your favorite dye color and then
add a couple of coats of your favorite finish. I
almost always end up with Canyon Tan and
Super Shene, but new options are always
arriving. (See Figure 10-27.)

Once the finish is dry, [ used black edge
paint on all edges. Be sure to remember the
belt loop; it's frustrating to sew it on and
then remember that you wanted it to have a
black edge, as well. (See Figure 10-28.)

FIGURE 10-26: Pouch tied and clipped to mold



FIGURE 10-27: Dyeing the pouch

SETTING THE SNAPS

I used brass-colored line 20 snaps. Studs
would have worked, as would most any
closure. I didn't want the edges to curl up,
so I used two snaps for a secure close. (See
Figure 10-29))

STITCHING THE POUCH

Stitch the belt loop onto the back of

the pouch first. I added an extra hole on
either side of each stitch row for a rein-
forcing stitch. This will help keep the belt
loop from peeling away from the pouch
with use.

FIGURE 10-29: Setting the snaps

Stitch the overlapping sides together
on the left and right of the pouch and
you're done!



THE RESULTS

Whether you're eager to display your enthu-
siasm for the Elder Gods, or just want to add
storage to your utility belt, this project is a
great one to undertake. You can change the
design to hold a single tin or go for a dou-

ble-wide version, but no matter how your
project turns out, you'll have a distinctive
and useful way to store almost anything in
style! (See Figures 10-30 through 10-33.)

FIGURE 10-31: Back

FIGURE 10-30: Front

FIGURE 10-32: Open

i 190 ELDER GODS BELT POUCH



FIGURE 10-33: Top






LE VOYAGE DANS LA LUNE
SHOULDER E

eather has a surprising ability to evoke nostalgia. Perhaps because of

the many senses it engages, or perhaps because we associate it with

old and heirloom items. When the motif is also evocative of nostalgic
themes, the resulting leatherwork is often powerfully attractive. As a science
fiction fan, the opportunities for leatherwork abound, but for this project I
wanted to pay homage to the earliest science fiction film, Georges Méliés's
Le Voyage dans la Lune (translation, A Trip to the Moon). This 1902 silent
film astonished viewers with special effects never seen before. Comical by
modern standards, Méliés's masterwork set the stage for everything that has

come since.



The iconic image from the movie is the face
of the moon with the voyagers’ ship stuck in
one eye. This will be the dominant image for
the project. (See Figure 11-1))

Other images from the film stick out, as
well. There is a scene with moon maidens
that I particularly love. (See Figure 11-2.)

The voyagers' ship also stands out and
provides an interesting shape for the bag
itself. (See Figure 11-3.)

The images from the film are frustrat-
ingly low-res due to the poor quality of the
copies and the quality of early movie film
stock. Nevertheless, the images are viable
for extraction. For this project, I'll use a vari-
able power laser mode to engrave grayscale
images onto the leather.

Engraving images with different shades
of gray can be tricky. The laser's power can
be controlled via pulse width modulation
(PWM), which turns the laser on and off in
a repeating cycle, to provide variable levels

of output. The ratio of on time to off time
becomes the power level. This ratio is often
referred to as the system'’s duty cycle. (See
Figure 11-4))

Theoretically, it's possible to create a wide
range of grays with the laser. However, as the

wise woman says, “The difference between
theory and practice is that in theory there is

Sl
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FIGURE 11-4: Pulse width modulation—duty cycle

no difference.” The reality is that it isn't easy
to make a wide range of grays on leather by
charring it with the laser. And since engrav-
ing in this manner is a raster operation
(scanning rows) rather than a vector (tracing
lines) one, it takes considerably longer. It's
not hard for a sizable image to take hours

to burn.

The easiest way to make a good set of
tradeoffs is to reduce the number of gray
levels desired. I find that it's hard to show
more than five on the laser. Graphics pro-
grams like GIMP or Photoshop can reduce
the number of levels with a couple of meth-
ods. One easy method is to posterize the
image and select the desired number of
colors. Since we're working with a grayscale
image, this becomes the number of grays
we'll try to burn. (See Figure 11-5.)

i
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FIGURE 11-8: Normal and posterized image

Setting the speed and power levels
requires experimentation. Lasers of different
powers will have different optimal settings
for burning grayscale images. My 2.5 W laser
is best at 200 mm/min and 180 (out of 255,
about 70 percent) power. My 15 W laser is
best at 5000 mm/min and 64 (out of 255,
about 25 percent) power. Those settings are
for dry leather, but wet leather has other
characteristics. I usually prefer using the
laser on wet leather, but I've found that the
grayscale work ends up looking better on
dry leather.

The bullet-like shape of the voyagers' ship
provides an interesting opportunity. Rather
than a bag with a rectangular cross section,
the space ship could be the side of the bag.
We can use similar techniques to the ones
we used to sew the sides of the belt pouch.



However, since some of the ship's sides
aren't straight lines, we'll have to use differ-
ent techniques to align the stitching holes.
(See Figure 11-6.)

Using the image of the moon with the ship
stuck in its eye on the front flap of the bag,
the desired outcome looks like Figure 11-7.
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FIGURE 11-6: Ship as bag side
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FIGURE 11-7: Shoulder bag preview model

The main body, which wraps around the
sides, was a large rectangle with one edge
cut into a curve to match the moon's edge.
(See Figure 11-8))

To determine the dimensions of the rect-
angle, I measured the length of the sides of
the side panel. Curved lines can be frustrat-
ing to measure until you realize that Fusion
360 will do it for you if you simply select the
line. (See Figure 11-9.)

Adding stitching holes to the main body
of the bag is straightforward. After adding
the fold lines, I used the Rectangular Pattern
function of the Sketch tool to add all the
holes (avoiding the area where the fold lines
would be). Using the image I wanted to burn
as a "decal,” I trimmed away the front edge
so that it matched the curve of the moon.
(See Figure 11-10.)

Mapping the stitching holes to the bag
sides was the biggest challenge of the
design. [ began by creating extensions to
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FIGURE 11-8: Main body, wrapped and flat



B o e » .0 o tohave confidence in centering the extended

@ SHOULDERBAGV28' O X | ~

B dag®E &5 # = o o B line. I copied the original line and placed it
SIS IR e W 5o that the center point mated with the end
of my perpendicular line. I then created lines

at both ends to create a closed rectangle. (See
Figure 11-11.)

e | The next challenge is placing the stitching
- \/ holes. I needed them to match up with the
holes I'd created for the main body. The flat
sections at the sides of the lower front and
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edge

back of the bag are easy; I simply transferred

FIGURE 11-9: Measuring curved lines the set of holes created for the appropriate
piece of the main body, being sure to place

:"f“f 0w ;; them centered in the extended sections.

o DR DL A L TR AT AL The two curved sections were a different

problem. I decided to do the bottom properly
and cheat on the top. For the bottom sec-
tion, I needed to take a straight line of holes
from the main body and create a matched
set of curved holes on the side. I created a
copy of the curve in the middle of the 5 mm
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FIGURE 11-10: Main body layout
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the sides at 90°. These would extend the | & N \Ef
2 g
edges 5 mm out from the body. This was : £

easy for the flat parts that will form the front
and back lower sections, but required a little
more work for the curved sections at the top
back section and the bottom of the bag.
The challenge is that the extensions need

to be the same length as the edge. To do

this, I marked the center point on the edge I e B
wanted to extend and created a 5 mm per- i R e A e e B e o e W B e e
pendicular line at that point. This allowed me  FIGURE 11-11: Extending the sides for stitching




extension and laid out the line of bottom
stitching holes directly below it. I then cre-
ated lines that connected each stitching
hole on the straight line to the place directly
above on the curved line. I could then cre-
ate stitching holes at each location. (See
Figure 11-12.)

This approach isn't perfect, but it works
within the tolerances required for matching
the holes for stitching. The top curved sec-
tion was a bit more challenging, especially
since [ wanted to be able to attach a strap
in that area later. My cheat was that I cre-
ated holes in the main body for three rivets
and did nothing on the sides. Later, when
assembling the bag, I'll use the holes on the
main section as a guide to punch holes on
the side section. This is considerably less
complicated than working everything out in
CAD. (See Figure 11-13))

It's always useful to remember that all
your traditional leatherworking techniques
are still available to you. When using digital
fabrication techniques, it can be seductive
to do everything possible with comput-
ers. But sometimes it's a great deal less
work to just punch a hole by hand. On this
project, I've made an effort to use simple
manual techniques to make things quicker
and easier than doing a 100 percent
digital effort.

The last design component is an inside
pocket. I decided to use pigskin to create
an internal folded section that would allow
special items to be segregated from the main
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FIGURE 11-12: Mapping stitching holes onto the curved
bottom section

FIGURE 11-13: Rivet holes

area. Pockets like this are easy to add to any
bag project; just fold a piece of material
and sew it between the edges of the main
leather parts.

I chose pigskin because it's thin and
strong. It's usually used for lining bags, but
works well as a simple internal pocket and
isn't difficult to stitch in between the main
body and the side. Since the edges could
tear with extended use, I created holes to
stitch a fold along the top of the front and



back. I copied the holes from the lower back
section of the main body (the location I
would sew the pocket into) and simply dou-
bled everything to create the pattern. (See
Figure 11-14.))

The last component of the shoulder bag
is the strap. Straps are extremely easy to
create, so I decided, except for laser-burn-
ing the title of the movie, to create the strap
by hand using standard leatherworking
techniques.

DIGITAL FABR

I used to say that I collected hobbies for

a hobby, but really my interest is in skills
acquisition. As a result, I have to confess
that I'm often more interested in the prob-
lems that a project offers than the final
result of the project itself. This project
pushed me to find ways to map curves in
the bag’'s shape to flattened DXF files and
to find ways to get better at shaping the
leather to match the outline of images.

These efforts were primarily handled in the
creation of the digital files, which made the
fabrication of the bag fairly simple.

CUTTING AND DRILLING

We need to produce the main body, two
side pieces that are mirror images, and the
pigskin pocket. The main body is the larg-
est piece at 641 mm x 300 mm. This may be
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FIGURE 11-14: Internal pocket pattern

too large for many CNC work areas. If so,
the three straight edges of the piece can be
cut by hand. The resulting piece can then

be positioned on the CNC to cut the curve,
holes, and fold lines. My table was large
enough for the whole piece, but I still did the
straight cuts by hand. (See Figure 11-15.)

To make use of smaller pieces of leather,
you could cut each of the sides individu-
ally. Each of these would need a workpiece
atleast 205 mm x 125 mm. [ combined the
sides into a single cut pattern and used a
piece that was at least 270 mm X 215 mm.

Both the main body and the sides needed
the outline cut, the holes drilled, and the fold
lines engraved partway into the back side
of the leather. All of these operations could
occur with the leather held face down using
the same double-sided tape mechanism
from previous chapters. The outline and the



holes can be combined into a single G-code
file, but once again, we have to make a tool
switch (and a new G-code file) for a V-cut-
ting bit with the fold lines.

These operations are functionally identi-
cal to previous projects. For me, the only dif-
ference in this case was that I changed to a
foam spoil board. This 34” high-density foam
is very level and is easy to make registration
marks onto. It's too soft for use as a spoil
board for heavy machining operations, but
for leather it does very well.

Prior to beginning the operations, I used
a drag knife (though any small bit or marker
would work), to create a straight line on

FIGURE 11-15: Manually cutting out the rough main
body

the spoil board on both the X and Y axis. I
used the intersection as X0YO for all opera-
tions and used the marked lines to align the
workpiece.

Alignment of the pieces is important
because later, you'll need to flip the leather
over for laser burning. We need a reasonable
alignment of the laser pattern (a millimeter
or less) for the project to look good. The out-
line cutting and hole drilling are set up to go
through the leather. This helps by marking
outlines of the workpieces.

The pigskin for the pocket isn't a good
candidate for cutting with anything other
than the drag knife. Since the piece is a
simple rectangle, I cut it out by hand and
only performed a drilling operation for the
required holes. (See Figure 11-16.)

BURNING OPERATIONS

With the main body flipped and aligned to
the three straight sides cut into the spoil

FIGURE 11-16: Drilling the holes for the pocket



board, we can burn the main image of the LED diode lasers can overheat if run too

moon and moon maidens. This operation long, so understanding the characteristics
took over 45 minutes to complete. The of your laser is critical to keep it running
length of time varies with the associated effectively. Heat is the primary problem and

parameters. I am something of a worrywart, can be addressed to a degree with fans. But
so [ really try to tweak parameters to getthe the best solution is to either run the laser at
shortest run I can be happy with. One of the reduced power or limit the run time. If you

techniques I used was a line density set- have a low-powered laser and cannot run it

ting of 4 lines/mm to reduce the resolution. atreduced power, break your design up into

The resulting image has a small amount sections and burn them separately. ['ve even

of aliasing (sometimes referred to as been successful at hitting pause on the CNC

stair-stepping). Having a reasonably pow- every 10 minutes or so and giving the laser

erful laser (15 W) allowed me to crank the 10-15 minutes to cool down.

speed setting up to 5000 mm/min, which With the main body correctly oriented,

also helped. execute the burn pattern. (See Figure 11-17.)
The side panels work the same way. (See

SRR " Figure 11-18))

What I I Don't Have a daser?

While many of the operations described in
this project (and the book as a whole) uti-
lize a laser for burning operations, you can
almost always achieve similar results with
some other digital fabrication method.

If you have a large image and no way

to laser-burn it, consider printing it as a
bas-relief model and pressing the leather
into it. Or use your vinyl cutter and make a
dye mask. Or use a CNC-controlled router
to cut or engrave the image. Don't get
caught up in whether you have a specific
tool. Use the tools you have to create new
and interesting results.

\
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FIGURE 11-19: Completed outer pieces

We will burn the name on the long sec-
tion, and this is simple to execute once
the strap is oriented on the table. (See

The resulting pieces are ready for dyeing Figure 11-20.)
and sewing. (See Figure 11-19.)

The only other burning operation left to

FIGURE 11-18: Burning a side panel

do is to burn the name of the movie onto the
strap. The strap is 1” wide, and I'll describe

its construction in the leatherworking sec-
tion. The length is arbitrary and depends on
the size of the wearer, but it is adjustable to

a degree. There is a long section (42”) and a
short section (14”). FIGURE 11-20: Burning the strap
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I'm using a straightforward process to include ring and rivet or stitch it in place. You may

an internal pocket in this project. I'm simply find it helps to cut a groove to make a sharper
sandwiching it in between the outer pieces fold around the clip’s ring. (See Figure 11-21.)
of leather as I stitch them. This approach is Bending the strap through the clip makes
well-suited to digital leatherworking, because a pretty bulgy curve. To make a smoother
you can be sure that the holes will line up and looking spring clip-strap end, a couple of

be large enough. When I've done this using things need to happen. The first step is to cut

traditional methods, using an awl or fork to a groove at the bend point to allow a sharper
punch the holes, there is a limit on how well bend. (See Figure 11-22.)

this works. Trying to get through too many The next thing that makes a big differ-
layers of leather can be a huge pain. The ence is to skive the folded end and cut the

CNC-drilled holes really make a difference in
this kind of work.

MAKING A STRAP

Note: Cut out the strap and dye or finish it
before riveting and assembly.

A bag strap differs from a belt in that it
isn't a continuous loop when connected.
While most people still prefer to have a
buckle of some sort that allows the length of
the strap to be adjusted, the two pieces that
join at that buckle are individually attached
to the sides of the bag. This attachment can
be permanent or allow for disconnection.
While I used to make permanent connec-
tions, over the years, I've come to use spring
clips of one sort or another that allow me to
remove or replace the strap. For this project,
[ used my favorite spring clip.

Attaching these clips to the ends of the
strap is easy: simply slide the strap though the

FIGURE 11-21: Spring clip




corners. This reduces the thickness of the
section and allows it to lie on the back of the
strap. (See Figure 11-23.) The difference in
thickness is noticeable. (See Figure 11-24.)

Two rivet holes provide a means to con-
nect the looped strap end. Dipping the bend
in water also allows the bend to be made
tighter. (See Figure 11-25.)

Based on my height, I wanted a total strap
length of approximately 50”. As noted, I made
the long end of the strap 42” and the short

end 14”. To create the connection for the end
clips, 2” of each of these pieces were folded
over. The buckle that connects the two pieces
will allow some adjustment of the length.

For both aesthetics and ease of use, I
trimmed the end of the short section into
a gentle point so that it would slide easily
through the buckle. There are English strap
end punches that do this very nicely, but I
just cut it with scissors and used a sanding
sponge to smooth it out. (See Figure 11-26.)

FIGURE 11-23: Skiving the strap

FIGURE 11-25: Strap ready for riveting

FIGURE 11-26: Trimming the point on the short end of
the strap



Fitting a belt strap into a buckle is easier if
the strap end is slightly thinned. Once again,
skiving to the rescue! In the previous skiving
operation, I used a skiving tool with a razor
blade. For the buckle end, I wanted to show
off a more traditional skiving tool: the head
knife. The scarily sharp curved blade, once
you're comfortable with it, is a great tool for
many operations, especially skiving. (See
Figure 11-27.)

I also used an edge trimmer to take the
hard edge off of the bottom of the strap. This

3
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will make the strap more comfortable to
wear. (See Figure 11-28.)

While there are dozens, if not hundreds,
of types of buckles to choose from, I've
really come to like the Conway buckle. (See
Figure 11-29.))

This buckle is a simple mechanism that
doesn't have to be permanently attached to
either end of the strap. I punched a hole 1”
from the end of the long section of strap and
threaded it through first, then I made a series
of holes on the short section and threaded it
through. (See Figure 11-30.)

FIGURE 11-29: Conway buckle

FIGURE 11-30: Using the Conway buckle

LEATHERWORKING



It's also easy to purchase a premade belt
blank that can be used with nearly any
appropriately sized buckle. (See Figure 11-31.)

COLOR AND FINISH

With the exception of the pigskin pocket,
which needs no dye or finish, the steps are
identical to previous projects for dyeing and
finishing. Be sure to fully rinse away the
carbon from the laser burned sections, then
apply your favorite dye and finish combina-
tion to the main body, sides, and strap. (See
Figure 11-32.)

il

STITCHING AND
RIVETING THE BAG

Before starting to stitch the bag itself, stitch
the edges of the pocket. Our holes were cut
to allow these edges to fold over. Be gentle
when stitching this material. If your stitches
are too tight, you'll create a warp along the FIGURE 11-32: Dyeing the main body
edge. This doesn't hurt anything, but it's less
desirable than a straight edge along the front
and back of the pocket. (See Figure 11-33.)
With the front and back of the pocket
folded and stitched, line the holes up between
the side piece, the doubled pocket, and the
back of the main body. Truthfully, it's a mat-
ter of preference whether the pocket is at the
front or back of the bag; just make it the same
on both sides. I find that it helps to put a cou-
ple of spare needles through a couple of the
holes to help keep everything aligned. (See
Figure 11-34)) FIGURE 11-33: Stitching the pocket edge
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Stitch the four pieces together and con-
tinue around the bottom and front to fully
stitch the side panel to the main body. Do
this for both sides. It doesn't really mat-
ter whether you start at the front or back. I
started at the front on one side and the back
on another to try both. Don't forget to stitch
along the front of the bag opening to rein-
force the edge. (See Figure 11-35.)

TAl

FIGURE 11-34: Using needles to hold alignment

The top section at the back of the bag
is where we'll attach the bag to the sides
with three Rapid Rivets. But don't be too
hasty, because this is also where we'll attach
D-rings so that we have something to con-
nect the strap to.

First, use the holes on the main body as
guides to punch holes on the adjacent sec-
tion of the sides. You can go ahead and rivet
the two lower holes. (See Figure 11-36.)

To create mount points for the strap clips, I
cut two 2”7 X ¥2” sections of leather (don't for-
get to dye and finish these) and folded them
each through a %2” D-ring. I held this flush
against the edge of the top of the side and
used the top rivet hole as a guide to punch an
aligning hole. I then punched another hole
lower on the D-ring strap so that it was more
or less centered on the point of the side panel.
Rivets went through both of these holes. The
second hole allows any strain from the strap
to pull on the side panel directly instead of
pulling the main panel away from the side.
(See Figure 11-37.)




FIGURE 11-37: Punching the second hole to mount the
D-rings

ATTACHING THE
CLOSURE STUD

There are an unlimited number of types of
closures to close the main flap of the bag,
including hooks, buttons, and snaps, among
others. I chose a stud. This is simple, dura-
ble, and easy to use. I first punched a but-
ton hole into the lower center of the flap. A
button hole is a circle with a line pointing
down. The hole should be the width of the
thickness of the neck of the stud. The line
allows the larger ball of the stud to pass
through, but not easily pull out by itself. (See
Figure 11-38))

With the button hole as a guide, I used an
awl to pierce the main body of the bag. The

back section of the stud is pushed through
this hole, and the body of the stud is
threaded onto it. (See Figure 11-39.)

FIGURE 11-38: Punching the button hole

FIGURE 11-39: Making a hole to attach the stud



THE RESULTS

The resulting bag is a unique homage to
a classic piece of sci-fi history! (See Fig-
ures 11-40 through 11-43.)

FIGURE 11-40: Bag front

FIGURE 11-41: Bag back

FIGURE 11-43: Bag side






APPENDIX:
ONLINE RESOURCES

LEATHER

Tandy Leather Zack White Leather Co.
tandyleatherfactory.com zackwhite.com

Online vendor of leather and Online vendor of leather and
leatherworking tools leatherworking tools
Leatherworker.net Fine Leatherworking
leatherworker.net fineleatherworking.com
Essential online leatherworking Online vendor of leather and
community and forum leatherworking tools
Weaver Leather Supply The Leathercraft Guild
weaverleathersupply.com theleathercraftguild.com
Online vendor of leather and Supporting leatherwork

leatherworking tools since 1949



HARDWA

X-Carve CNC

inventables.com
X-Carve CNC manufacturer
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Handibot

shopbottools.com
Handibot manufacturer

Prusa i3 MK2

prusa3d.com
Prusa i3 MK2 manufacturer

Printrbot

printrbot.com
Printrbot 3D printer manufacturer

2.5 W laser engraving machine

gearbest.com

Online supplier of tools and import items

(2.5 W laser)

15 W TTL-enabled Focusing Laser

aliexpress.com

Online supplier of tools and import items

(15 W laser)

Donek Drag Knife

donektools.com
CNC drag knife

Silhouette Stencil Cutter

silhouetteamerica.com
Vinyl and paper stencil cutters

ShopBot

shopbottools.com
CNC routers

Shapeoko

http://carbide3d.com/shapeoko/
CNC routers

Cricut

cricut.com
Vinyl and paper stencil cutters



SOFTWARE
Slic3r
slic3r.org

Slic3r slicing program

Pronterface

pronterface.com
3D printer control program

Fusion 360

http://www.autodesk.com/products/
fusion-360/students-teachers-educators
3D modeling and simulation

OpenSCAD

openscad.org
3D modeling software

T2Laser

t2laser.t2graphics.com
GRBL laser engraver control software

TinkerCAD

tinkercad.com
3D modeling software

Universal Gcode Sender

https://winder.github.io/ugs_website/
GRBL G-code sending program

G-Code Q'n'dirty toolpath simulator

https://nraynaud.github.io/webgcode/
G-code simulation

Inkscape

inkscape.org
Vector drawing program

Cura

https://ultimaker.com/en/products/
cura-software
3D slicing software

Repetier
repetier.com
3D slicing and control software

KISSlicer

kisslicer.com
3D slicing software

Meshmixer

meshmixer.com
Mesh creation and editing

Rhino

rhino3d.com

High-end 3D modeling using boundary
definition

Adobe Creative Suite

Adobe.com
Industry-standard drawing, photography,
and video tools



Thingiverse

thingiverse.com
Vast collection of 3D models

Al3DP

all3dp.com
Fantastic online 3D printing magazine

FABRICATION

CNC Cookbook

cnccookbook.com
Fantastic CNC blog and information

Make:

makezine.com
All-around Maker resources



clean up and trim, 145-146
Numbers clip cover, 135
2D and 3D machining, 34-35 color and finish, 146-147
2-flute straight end mill, 157 design, 130-131
2.5 W laser engraving machine, 212 digital laser fabrication, 136-145
3D model, 35 double-sided tape, 139
3D printed tools, designing, 59-60 dye beading on vinyl, 147
3D printers, 32 finishing, 152-153
3D printing. See also printing frame model, 144-145
additive manufacturing techniques, 44-48 front, 133-134, 152
arbor press, 57 gap around phone, 132
bevel cutter, 60 inside and back, 153
blades, 59-60 knives, 142
controller software, 37 leather held for milling, 139
holsters, 58 leather pattern, 133-136
leather cases, 58 leather sections, 133
leatherworking tools, 56-61 masking and spraying adhesive, 139
molds, 58-59 midline on frame, 132
organizational tools, 60-61 phone dimensions, 132
post-processing coatings, 58 pieces laid out for cutting, 136
powders, 44 prepping folds, 146
“slicer” program, 36 rivets on clip cover, 148
stamps, 56-38 sewing closures, 149-150
toolchain, 48-55 sewing covers, 150-151
3DBenchy, 45 Silhouette model, 141
8-bit cell phone belt case stitching hole order, 149
Y18" ball end mill, 137 stitching through frame, 131
3D printed frame, 132-133 taking measurements, 131-132
alien pattern insets, 133 VCarve simulation preview, 138
attaching spring clip, 147-149 15 W TTL-enabled focusing laser, 212

back flap, 134



A bend of hide, 4
beveling
and edging, 14
tools, 59, 60-61
blades, 59-60
boosh controller PCB, 157-158
boundary definition, 52-53
box cutters, 10
brain tanning, 2
break-in, accelerating, 85-86
BS (acrylonitrile butadiene styrene), 46
buckles and rings, 19-20
burn pattern, multi-tool holder, 96
burning
and engraving, 169-170
operations, 200-202
button hole, punching, 208
buttons and studs, 20-21

ABS filament, 46
action cam, 112
additive manufacturing, 32, 44
Adobe Creative Suite software, 213
airbrush kit, 83-84
aliasing, 201
alien pattern
insets, 133
stencil, 141-144
alignment, holding, 207
AU3DP digital fabrication, 214
Altoids® tin, 176
antiquing gels, 82
anvils, 105
arbor press, 57
artwork, creating, 180
ASA filament, 47
Autodesk® Fusion 360™, 35, 50, 68

Autodesk TinkerCAD, 49-50, 213 C

awls, 15-16 CAD (computer assisted design), 34—35. See also
sheet metal CAD

B Cahier, 63-64

calipers, 112
camera model, 112, 114, 119
carbon fiber filament, 46
carbon stains, avoiding, 80
cardboard check, running, 78
Cartesian machine, 33
carving and tooling, 23
cell phone belt case
%" ball end mill, 137
3D printed frame, 132-133
alien pattern insets, 133
attaching spring clip, 147-149
back flap, 134
clean up and trim, 145-146
clip cover, 135
color and finish, 146-147
design, 130-131
digital laser fabrication, 136-145
double-sided tape, 139

back-stitching, 28

belly of hide, 4

belt pouch
clean up and trim, 187-188
color and finish, 188-189
creating Cthulhu, 180-181
cutting away fibers, 188
digital laser fabrication, 182-187
finishing, 190-191
grooves cut, 186
holes and outline, 185
image toolpath, 184
leather workpiece, 184
pattern, 176-180
preparing files, 182-187
setting snaps, 189
stitching, 189
taking measurements, 176
X0Y0, 187



dye beading on vinyl, 147
finishing, 152-153
frame model, 144-145
front, 133-134, 152
gap around phone, 132
inside and back, 153
knives, 142
leather held for milling, 139
leather pattern, 133-136
leather sections, 133
masking and spraying adhesive, 139
midline on frame, 132
phone dimensions, 132
pieces laid out for cutting, 136
prepping folds, 146
rivets on clip cover, 148
sewing closures, 149-150
sewing covers, 150-151
Silhouette model, 141
stitching hole order, 149
stitching through frame, 131
taking measurements, 131-132
VCarve simulation preview, 138
channels, cutting, 81-82
Chartres Cathedral labyrinth, 65
chisels, 16
chrome tanning, 2, 5
clasps and hooks, 20
cleaning filament, 47
clips, using to mold leather, 23
closure stud, attaching for shoulder bag, 208
closures
fractal journal cover, 87
types, 19-21
CNC (computer numeric control). See also
G-code
Cartesian machine, 33
router, 33
toolpath, 36
CNC Cookbook, 214
CNC drag knife, 142
CNC operations
materials, 39

tablet sleeve, 166-170
CNC swivel knife, 12
collagen fibrils and fibers, 1-2
color and finish
cell phone belt case, 146-147
fractal journal cover, 82—-84
multi-tool holder, 102-104
color changing filament, 47
conchos and spots, 22
conditioners, 86
conductive filament, 47
constructing images and models, 34-35
controllers, 36-37, 55
copper layers, 158-159
copper rivets and washers, 18
corium, 2
corners, cutting, 86-87
Cricut hardware, 212
CSG vs. mesh model, 58-59
Cthulhu, 175, 180-181, 183-184, 187
Cura software, 213
curing resin, 45
curved lines, measuring, 197
cutting
corners, 86-87
fold groove, 81
leather, 9-14
multi-tool holder, 101
stitching groove, 82
threads, 29

D

decorating leather, 22-29
digital calipers, 112
digital imagery, multi-tool holder, 91-92
digital laser fabrication
3D printed parts, 163-164
attaching spring clip, 147-148
cardboard check, 78
clean up and trim, 80, 101-102, 119-121,
145-146
CNC operations, 166-170



CNC work, 136-137, 184-186

color and finish, 121-124, 146-147

contact-paper layer, 167

cover burn plan, 70-71

cover cut plan, 69

cutting, 76-81, 101

cutting consistency, 76

cutting out pieces, 139

cutting pattern stencil, 141-144

dimensions, 70

DXF (Drawing Exchange Format), 76, 94

DXF editor, 84

engraving, 79-81, 101

engraving and burning, 169-170

explained, 32-33

extruding, 94-95

focusing laser, 76

G-code, 72

homing machines, 71

images, 163

laser cutting and burning, 117-118

laser work, 187

layout guide, 74

leather shrinkage, 77

machine setup, 71, 73-74

making gears, 118-119

making rough cuts, 75

manual position setting, 73

manual stitching-holds, 68

milling and drilling, 168-169

molding leather, 164-165

mounting gears, 126

optimized toolpath, 69

orienting workpiece, 167

pocket cut plan, 70

pocket piece, 75

preparing files, 67-70, 93-101, 116, 182-184

prepping folds, 146

prepping workpiece, 74-76, 100-101,
116-117, 184

prepping workpieces, 137-139

printing camera model, 119

printing frame, 144-145

pulsing and jogging laser, 74
resources, 214
riveting gears, 125-126
setting eyelets, 125-126
setting machine origin, 73
sewing closures, 149-150
sewing corners, 124-125
sewing covers, 150-151
sleeve parts, 161-163
steampunk action-cam top hat, 116-119
tablet sleeve, 161-170
toolpath spaghetti, 68
unfolding, 179
workholding sandwich, 167
x-carriage, 73
x-gantry, 73
digital leatherworking, 39-41
dimensions, handling, 70, 99
Donek drag knife, 212
double bend of hide, 4
double shoulder of hide, 4
drive punch, 13
DXF (Drawing Exchange Format), 35, 68, 76
DXF editor, using, 84
DXEF files, steampunk action-cam top hat, 116
dyeing leather, 82-83, 103, 122, 147, 168, 206

E

Easel CAD/CAM tool, 136
edge roller, 172
edging and beveling, 14
elder gods belt pouch. See pouch
ELE Explorer action cam, 112
embroidery scissors, 9
engraving
and burning, 169-170
fractal journal cover, 79-80
multi-tool holder, 101
with shades of gray, 194
extruding, 94-95
eyelets, 17-18
setting, 125-126



F frame model, 144-145
fritzing layer options, 158

fibers . full grain leather, 3
cutting away, 188 Fusion 360 software, 35, 50, 68, 213
filing, 145

filament characteristics, 46—-48

fillet, measuring, 160 G

Fine Leatherworking, 211

G-code. See also CNC (computer numeric
finish and color, 82-84, 102-104

control)
flesh, 2 digital laser fabrication, 72
flexible TPE/TPU filament, 46 features. 36-37

fold groove, cutting, 81 simulator, 68

folds, prepping, 146 G-Code Q'n'dirty toolpath simulator, 213
forked chisels, 16 gear model, 114

FPE filament, 48 gears

fractal journc‘ﬂ cover making for steampunk top hat, 118-119
accelerating break-in, 85-86 mounting, 126
Chartres Cathedral labyrinth, 65 painting, 124

cleanup and trim, 80 riveting, 125-126

closure, 87 genuine leather, 3

closures, 87 . Gerber files, 158

color and finish, 82-84 GIMP (GNU Image Manipulation Program), 34,
cover pattern, 66 194-195

cutting, 76-81

cutting channels, 81-82
cutting corners, 86-87 gouging and grooving, 13
digital imagery, 65-66 grains of leather, 2-3
digital laser fabrication, 67 gray levels, 194-195
engraving, 76-81
extending, 87
finishing, 85

fold allowance, 64

glow-in-the-dark filament, 47
glue, 21

grommets, 17-19
grooving and gouging, 13

G-code, 72 H

Julia set, 66 hammering, 105

leather pieces, 65 hammering metal, 13

machine setup, 71, 73-74 hand punch, 16. See also punching
Mandeltree, 65 Handibot hardware, 212

pattern, 64-65 hand-stitching, 14-15, 24-29
preparing files, 67-70 hatband model, 113. See also steampunk action-
prepping workpiece, 74-76 cam top hat

raster images, 67 head knife, 10

results, 85 hides, 3-5

snaps and studs, 87 HIPS filament, 46

stitching, 84-85 hole order, stitching, 149



holes prepping workpiece, 74-76

even patterns, 15-16 raster images, 67
getting needles through, 28 results, 85
making, 12 snaps and studs, 87
punching, 26 stitching, 84-85
shrinkage, 80 Julia set, fractal journal cover, 66
holsters, 58
homing machines, 71 K

hooks and clasps, 20

hydrophilicity, 40 KISSlicer software, 213

knives

CNC drag vs. stencil cutter, 142
I and scissors, 9-10
image, engraving with shades of gray, 194
image, constructing, 34-35 L

Inkscape program, 34, 180, 213
laser alternatives, 182, 201

laser fabrication. See digital laser fabrication

J laser pattern, aligning, 200
joining leather, 14-21 laser sintering, 44
journal cover laser tool, using, 71, 74-75
accelerating break-in, 85-86 leather
Chartres Cathedral labyrinth, 65 conditioners, 86
cleanup and trim, 80 cutting, 9-14
closure, 87 dyeing, 82-83
closures, 87 grades, 2
color and finish, 82-84 holding while sewing, 27
cover pattern, 66 hydrophilicity, 40-41
cutting, 76-81 inconsistencies, 41
cutting channels, 81-82 irregularities, 92
cutting corners, 86-87 joining, 14-21
digital imagery, 65-66 molding, 40
digital laser fabrication, 67 properties, 39-40
engraving, 76-81 quality, 4-5
extending, 87 versus rawhide, 3
finishing, 85 recycling, 5
fold allowance, 64 removing, 9-14
G-code, 72 salvaging, 5
Julia set, 66 shaping and decorating, 22-29
leather pieces, 65 shrinkage, 77
machine setup, 71, 73-74 softening, 85-86
Mandeltree, 65 staining, 82
pattern, 64-65 suntanning, 41
preparing files, 67-70 surprises, 41



thickness, 40 line segments, joining, 97

thicknesses, 3—-4 liquids, printing with, 45
weight, 4
leather cases, 58
leather pattern, multi-tool holder, 90-91. M
See also patterns machines, homing, 71
Leatherman Wave®, 90 machining modes, 34-35
leather-stitching needle, 17 magnetic filament, 47
Leatherworker.net, 211 magnetic snaps, 149. See also snaps
leatherworking and studs
attaching closure stud, 208 magnets, 21
attaching spring clip, 147-148 Maker resources, 214
clean up and trim, 119-121, 145-146, 171, Mandelbrot, Benoit, 65
187-188 Mandeltree, 65
color and finish, 82-84, 102-104, 121-124, manufacturing tools, 32
146-147, 188, 206 measurements
cutting channels, 81-82 cell phone belt case, 131-132
cutting corners, 86 steampunk action-cam top hat, 112-114
finish coat, 171 tablet sleeve, 160
making straps, 203-206 mechanical iris, 127
prepping folds, 146 Méliés, Georges, 193
riveting, 106-108, 125-126, 206-207 mesh modeling, 52-53
setting eyelets, 125-126 mesh vs. CSG model, 58-59
setting snaps, 104-106, 189 Meshmixer software, 213
sewing closures, 149-150 metal filament, 46
sewing corners, 124-125 metal on mental, caution, 13
sewing covers, 150-151 metal stamps, 57-58
stitching, 84-85, 189, 206-207 metallic powders, 44
tablet sleeve, 171-172 milled leather, 139, 159
leatherworking tools. See also multi-tool milling and drilling, 168-169
holder miter, splitting model with, 178-179
beveling and edging, 14 model, constructing, 34-35
caution, 9 modeling objects
grooving and gouging, 13 Autodesk Fusion 360™, 35, 50, 68
knives and scissors, 9-10 Autodesk TinkercCAD, 49-50
punches, 12-13 boundary definition, 52-53
resource, 8 mesh modeling, 52-53
skiving, 11 overview, 58-59
storing, 60 OpenSCAD, 51-52, 113, 213
swivel knives, 11-12 molding leather, 22-23, 40
LED diode lasers, overheating, 201 molds, 3D printing, 58-59
lignin (bioFila) filament, 46 Moleskine Cahier, 63-64
Line 20 snap, 19 motor, moving by steps, 38
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multi-tool holder. See also leatherworking organizational tools, 60-61

tools overlapping sections, 100
applying resist, 103-104
burn pattern, 96, 98 P

burning gears, 102

clean up and trim, 101-102
clipped gears, 98

cut pattern, 91

Parsons, John, 31

patterns, nesting, 100. See also leather pattern
PC polycarbonate, 46

i PC/ABS filament, 47

cutting, 101 PCB layers, 158

d}g;tal 1magery, _91__92 PCB tablet sleeve. See boosh controller PCB;
digital laser fabrication, 93-102 tablet sleeve

engraving, 101 PCB traces, milling, 170

filled pattern outline, 97 Pen tool 180

finishing, 109 PET (CEP) filament, 46

gears and skull, 99 PETG (XT, n-vent) filament, 46
gears positioned, 97 PETT (tglase) filament, 47

joining line segments, 97 pill bottle storage system, 60
leather pattern, 90-91 Pifiatex™ 3

leatherworking, 102-104 PLA (polylactic acid), 46

nested pgtterns, .100 plastic filament, printing with, 45-48
overlapping sections, 100

: . pleather, 3
preparing files, 93-100 PMMA, acrylic filament, 47
prepping workpiece, 100-101 PNG format, 35

results, 109

riveting, 106-108

setting snap, 104-106

skull image, 92, 94
unjoined line segments, 96

pocket edge, stitching, 206
polymerization, 45

POM, acetal filament, 47
PORO-LAY filament, 48
posterized image, 195

pouch

N clean up and trim, 187-188
color and finish, 188-189
creating Cthulhu, 180-181

NC (numeric control), 31, 72

needles . :
getting through holes, 28 cutting away fibers, 188
for hand-stitching, 25, 27-28 digital laser fabrication, 182-187

finishing, 190-191
grooves cut, 186

holes and outline, 185
image toolpath, 184
leather workpiece, 184
pattern, 176-180
preparing files, 182-187
o setting snaps, 189
OpenSCAD software, 51-52, 113, 213 stitching, 189

for holding alignment, 207
using, 16-17
nGen filament, 47
notebook. See fractal journal cover
nylon filament, 46



taking measurements, 176
X0YO0, 187
powders, printing with, 44
PP filament, 47
printing. See also 3D printing
frame, 144-145
with liquids, 45
with plastic filament, 45-48
with powders, 44
Printrbot hardware, 212
Pronterface software, 213
Prusa i3 MK2 hardware, 212
pulse train, 38-39
punching. See also hand punch
button hole, 208
explained, 12-13
holes, 26
PVA filament, 46
PWM (pulse width modulation), 194-195

Q

quality of leather, 4-5

R

Rapid Rivet, 18-19
raster images, 34-35, 67
rawhide, 3
Raynaud, Nicolas, 68
recycling leather, 5
removing leather, 9-14
Repetier software, 213
RepRap G-code program, 72
resin printing, 45
resist

applying, 103-104

leaking, 143
resources. See websites
Rhino software, 213
rings and buckles, 19-20
riveting

explained, 106-108

gears, 125-126
shoulder bag, 206-208

rivets, 17-19, 148

rotary knives, 10

rotary punch, 12

round knife, 10

router, 33

rubber stamps, 57-58

S

saddle stitch, 15, 24-29, 150. See also
stitching

salvaging leather, 5

sandstone (LAYBRICK) filament, 47

scissors and knives, 9-10

screw post, 17

screws, 17-19

sections, overlapping, 100

servos, 37

setting snap, 105-106

sewing awl, 16

sewing leather, 14-17

Shapeoko hardware, 212

shaping leather, 22-29

shears, 9

sheet metal CAD, 177. See also CAD (computer

assisted design)

ShopBot hardware, 212

shoulder bag
aligning laser pattern, 200
attaching closure stud, 208
burning operations, 200-202
burning strap, 202
color and finish, 206
cutting and drilling, 199-200
design, 194-199
digital laser fabrication, 199-202
drilling holes for pocket, 200
dyeing, 206
finishing, 209
Le Voyage dans la Lune, 193
making strap, 203-206

\
)
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posterized image, 195
punching button hole, 208
PWM (pulse width modulation), 194-195
stitching and riveting, 206-208
stitching pocket edge, 206

shoulders of hide, 4

side of hide, 4-5

Silhouette model, 141

Silhouette stencil cutter, 212

silkscreen layer, 159, 170

single shoulder of hide, 4

sintering, 44

skiving. See also thickness of hide
explained, 11
strap for shoulder bag, 204

skull image, 92, 94-95

Slic3r software, 213

“slicer” program, 36

slicing, 53-55

snap-blade knives, 10

snaps and studs. See also magnetic snaps
setting, 189
stitching, 150
using, 19, 87, 104-106

sockets, setting, 106

softening leather, 85-86

split of hide, 4

spoil board, surfacing, 140-141

spots and conchos, 22

spring clip, attaching, 147-148

spring punch, 12

staining leather, 82

stair-stepping, 201

stamp punch, 13

stamping, 24, 105

stamps, 3D printing, 56-58

steampunk action-cam top hat
#2 and #3/0 brushes, 123
3D printed pieces, 123-124
applying dye, 122
clean up and trim, 119-121
color and finish, 121-124
cutting grooves, 120

digital laser fabrication, 116-119
edge trimming, 120
enhancements, 127
finishing, 126-127
gears, 118-119
groove locations for folding, 120
leather pattern, 114-115
leather placed for cutting, 117
mounting gears, 125
painting gears, 124
painting pattern, 122
pattern check, 117
pattern test, 114
resisting pattern parts, 122
riveting gears, 125-126
scanned border pattern, 115
setting eyelets, 125-126
sewing corners, 124-125
stitching holes, 125
stitching pattern, 125
taking measurements, 112-113
work blank, 117
wrapping edge, 121
stencil cutter knife, 142
stencil pattern, cutting, 141-144
step and direction commands, 37-39
stepper motors, 37-39
stitches, pulling tight, 28
stitching. See also saddle stitch
explained, 84-85
from front to back, 207
hole order, 149
pattern, 125
pocket edge, 206
pouch, 189
shoulder bag, 206-208
snaps, 150
tablet sleeve, 171
stitching groove, 13, 82
stitching holes
clearing, 80
marking, 125
stitching pony, 27



STL files, steampunk top hat, 116
Stohlman, Al, 8, 15, 29
strap for shoulder bag
beveling edge, 205
burning, 202
Conway buckle, 205
making, 203-206
skiving, 204
studs
and buttons, 20-21
and snaps, 87, 105
subtractive manufacturing tools, 32
suede, 2
suntanning leather, 41
surfacing tables and boards, 140-141
SVG format, 35
swivel knives, 11-12, 61

T

T2Laser software, 213

tablet sleeve
2-flute straight end mill, 157
art, 157-160
boosh controller PCB, 157
clean up and trim, 171
contact-paper layer, 167
copper layers, 158-159
design, 156
digital laser fabrication, 161-170
edge coating, 172
finish coat, 171
finishing, 173
fritzing layer options, 158
Gerber files, 158
milled leather, 159
sewing and finishing, 171-173
silkscreen layer, 159
stitching, 171
structure, 156-157
taking measurements, 160
traces, 158

Tandy Leather, 8, 211

tanning leather, 2-3
thickness of hide, 4, 40. See also skiving
Thingiverse digital fabrication, 214
threads
cutting, 29
for hand-stitching, 25-26

TinkerCAD software, 49-50, 213
toggle button, 20
toolchains, 34-39, 48-55
tooling and carving, 23
toolpaths, generating, 35-37, 136
tools. See leatherworking tools
top grain, 3
top hat. See steampunk action-cam top hat
TPC filament, 47
TPE/TPU filament, 46
traced vector files, cleaning up, 95. See also

vector images
traces, 158, 169
trimming corners, 86-87
tubular rivets, 18, 106-107, 148

U

Universal Gcode Sender software, 213
utility knives, 10

\Y,

VCarve simulation preview, 138

vector images, 34. See also traced vector files
vegetable tanning, 2-3, 40

Venturi effect, 83

Vetric VCarve Pro, 136

V-gouges, 13, 81-82

vinyl cutter swivel knife, 12

\\Y

water, 40
wax (MOLDLAY) filament, 47
Weaver Leather Supply, 211
websites
2.5 W laser engraving machine, 212



15 W TTL-enabled focusing laser, 212
Adobe Creative Suite software, 213
AU3DP digital fabrication, 214
CNC Cookbook, 214

Cricut hardware, 212

Cura software, 213

digital laser fabrication, 214
Donek drag knife, 212

Fine Leatherworking, 211

Fusion 360 software, 213

G-Code Q'n'dirty toolpath simulator, 213
Handibot hardware, 212

Inkscape program, 213

KISSlicer software, 213
Leatherworker.net, 211

Maker resources, 214

Meshmixer software, 213
OpenSCAD software, 213
Printrbot hardware, 212
Pronterface software, 213

Prusa i3 MK2 hardware, 212
Repetier software, 213

Rhino software, 213

Shapeoko hardware, 212

ShopBot hardware, 212

Silhouette stencil cutter, 212

Slic3r software, 213

T2Laser software, 213
Tandy Leather, 211
Thingiverse digital fabrication, 214
TinkerCAD software, 213
Universal Gcode Sender software, 213
Weaver Leather Supply, 211
X-Carve CNC hardware, 212
XTC-3D coating, 58
Zack White Leather Co., 211

weight of hide, 4

Wikimedia.org, 141

wood filament, 46

work areas, handling, 99

work table, surfacing, 140-141

X

X0YO, determining for belt pouch, 187
x-carriage, digital laser fabrication, 73
X-Carve CNC hardware, 212

x-gantry, digital laser fabrication, 73
XTC-3D coating, 58

Z

Zack White Leather Co., 211
ZO position, finding, 185-186
Z-probe, 185
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