

    
      
          
            
  
Boxes.py

Create boxes and more with a laser cutter!
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About Boxes.py


	Boxes.py is an online box generator


	https://www.festi.info/boxes.py/index.html






	Boxes.py is an Inkscape plug-in


	Boxes.py is library to write your own


	Boxes.py is free software licensed under GPL v3+


	Boxes.py is written in Python and runs with Python 3




Boxes.py comes with a growing set of ready-to-use, fully parametrized
generators. See https://florianfesti.github.io/boxes/html/generators.html for the full list.


Features

Boxes.py generates SVG images that can be viewed directly in a web browser but also
postscript and - with pstoedit as external helper - other vector formats
including dxf, plt (aka hpgl) and gcode.

Of course the library and the generators allow selecting the “thickness”
of the material used and automatically adjusts lengths and width of
joining fingers and other elements.

The “burn” parameter compensates for the material removed by the laser. This
allows fine tuning the gaps between joins up to the point where plywood
can be press fitted even without any glue.

Finger Joints are the work horse of the library. They allow 90° edges
and T connections. Their size is scaled up with the material
“thickness” to maintain the same appearance. The library also allows
putting holes and slots for screws (bed bolts) into finger joints,
although this is currently not supported for the included generators.

Dovetail joints can be used to join pieces in the same plane.

Flex cuts allows bending and stretching the material in one direction. This
is used for rounded edges and living hinges.




Documentation

Boxes.py comes with Sphinx based documentation for usage, installation
and development.

The rendered version can be viewed at <https://florianfesti.github.io/boxes/html/index.html>.







          

      

      

    

  

    
      
          
            
  
Installation

Boxes.py is a pure Python project that does support the regular setuptools
method of shipping with setup.py. setup.py --help-commands and
setup.py CMD --help provide the necessary documentation for building,
installing or building binary formats.


Requirements


Affine

Affine (package name may be python-affine or
python3-affine) is used for vector calculation.




Markdown

Markdown (package name may be python-markdown or
python3-markdown) is used to format the description texts.




LXML

lxml (package name may be python-lxml or python3-lxml)
is needed for the Inkscape plugin.




setuptools

Setup.py uses the setuptools library (package name may be
python*-setuptools). You only need it if you want to build the
package.




ps2edit

While not a hard requirement Boxes.py uses ps2edit to offer formats
that are not supported by Cairo: DXF, gcode, PLT. Currently the location
Boxes.py looks for ps2edit is hard coded to /usr/bin/pstoedit
in the boxes.formats.Formats class.




Python

Boxes.py is implemented in Python 3. It used to work on Python 2.7,
too. But with the Python 2 approaching end of life support has been dropped.




Sphinx

For building the documentation locally you need the Sphinx documentation
generator (package name may be python-sphinx or python3-sphinx). It is
not needed for anything else. Boxes.py can be run and changed just
fine without.






Running from working dir

Due to lazy developer(s) Boxes.py can also run from the Git checkout.
The scripts in scripts/ are all suppossed to just work right
after git clone. The Inkscape needs a bit manual work to get
running. See below.




Inkscape

As binary

Boxes.py can be used as a set of Inkscape plugins. The package does
install the necessary .inx files to /usr/share/inkscape/extensions
on unix operating systems. The .inx files assume that the boxes
executable is available in the path (which it is when installing the
binary package)

git repository easy way

After cloning it may be most convenient to generate the .inx files
right in place by executing scripts/boxes2inkscape with the taget
path as only parameter.


	global: scripts/boxes2inkscape /usr/share/inkscape/extensions/


	userspace: scripts/boxes2inkscape ~/.config/inkscape/extensions/




On non unix operating the target directories may differ. You can look
up the directories “User extensions” and “Inkscape extensions” within
the Inkscape preferences Edit -> Preferences… -> System.

git repository manual way

setup.py build creates the *.inx files in the inkex/ directory.

They then have to be copied in either the global or the per user
extension directory of Inkscape. These are
/usr/share/inkscape/extensions/ and
~/.config/inkscape/extensions/ on a unix operating system.
On non unix operating the target directories may differ. You can look
up the directories “User extensions” and “Inkscape extensions” within
the Inkscape preferences Edit -> Preferences… -> System.

As an alternative you can create a symlink to the inkex/ directory
within the desired inkscape extension directory.




Platform specific instructions



	macOS
	General

	System-wide with Inkscape extension





	Windows
	Native

	Windows Subsystem for Linux















          

      

      

    

  

    
      
          
            
  
macOS

It is recommended to use Homebrew to install the dependencies for Boxes.py.
See brew.sh [https://brew.sh] on how to install Homebrew.


General


	Install Python 3 and other dependencies:

brew install python3 git





Optional:

brew install pstoedit







	Install cairio:





brew install pkg-config









	Install required Python modules:

pip3 install Markdown lxml affine







	Download Boxes.py via Git:

git clone https://github.com/florianfesti/boxes.git







	Run Boxes.py:

Local web server on port 8000:

./scripts/boxesserver





Command line variant (CLI):

./scripts/boxes












System-wide with Inkscape extension

To install Boxes.py system-wide with the Inkscape extension, following steps
are required:


	Install Inkscape with Homebrew Cask
(requires XQuartz [https://www.xquartz.org/]):

brew cask install inkscape







	From the root directory of the repository, run:

./setup.py install







	Now boxes and boxesserver can be executed like other commands
and the Inkscape extension should be available.





Troubleshooting

When using the Inkscape extension something like the following error
might occur:

Traceback (most recent call last):
  File "/Users/martin/.config/inkscape/extensions/boxes", line 107, in <module>
    main()
  File "/Users/martin/.config/inkscape/extensions/boxes", line 47, in main
    run_generator(name, sys.argv[2:])
  File "/Users/martin/.config/inkscape/extensions/boxes", line 73, in run_generator
    box.close()
  File "/usr/local/lib/python3.7/site-packages/boxes-0.1-py3.7.egg/boxes/__init__.py", line 594, in close
    svgutil.svgMerge(self.output, self.inkscapefile, out)
  File "/usr/local/lib/python3.7/site-packages/boxes-0.1-py3.7.egg/boxes/svgutil.py", line 144, in svgMerge
    from lxml import etree as et
ImportError: dlopen(/Applications/Inkscape.app/Contents/Resources/lib/python2.7/site-packages/lxml/etree.so, 2): Symbol not found: _PyBaseString_Type
  Referenced from: /Applications/Inkscape.app/Contents/Resources/lib/python2.7/site-packages/lxml/etree.so
  Expected in: flat namespace





This is because Inkscape on macOS ships its own version of Python 2.7 where
lxml and other dependencies are missing.

A workaround is to edit the file at
/Applications/Inkscape.app/Contents/Resources/bin/inkscape.
At line 79 there should be following code:

export PYTHONPATH="$TOP/lib/python$PYTHON_VERS/site-packages/"





which needs to be changed to

#export PYTHONPATH="$TOP/lib/python$PYTHON_VERS/site-packages/"





This forces Inkscape to use the Python version installed by Homebrew which
has all the necessary dependencies installed.

Note: This might break other extensions. In this case simply change the line
back and restart Inkscape.









          

      

      

    

  

    
      
          
            
  
Windows

Getting the Inkscape plugins to run will likely need manual
installation (see above). Note that Inkscape may come with its own
Python. If you run into trouble or have better installation
instructions please open a ticket on GitHub.


Native

Following steps are known to work under Windows 10 (64-bit):


	Go to https://www.python.org/downloads/windows/
and download the “Windows x86-64 executable installer” for Python 3.7


[image: Screenshot of python.org with download of Python 3.7 (64-bit)]




	Install Python 3.7 and make sure to check “Add Python 3.7 to PATH”
while doing so


[image: Screenshot of Python 3.7 (64-bit) installer with PATH checked]




	Run the command pip install Markdown lxml affine
(Note: If the command pip is not found, you probably forgot to add the
Python installation to the PATH environment variable in step 2)


	Download Boxes.py as ZIP archive from GitHub


[image: Screenshot of download from Boxes.py project on GitHub]




	Extract the ZIP archive
(e.g. via the built-in Windows feature or other tools like 7-Zip)


[image: Screenshot of Windows tools to extract the ZIP archive]




	
	Change into the folder for Boxes.py,

	e.g. with the command cd \Users\[USERNAME]\Downloads\boxes-master







	
	Run the development server with the command

	python scripts\boxesserver
Note: You likely will be notified by your firewall that it blocked network
access. If you want to use boxesserver you need to allow connections.


[image: Screenshot of command for running boxesserver and firewall notice]








	Open the address http://localhost:8000/ in your browser and have fun :)



[image: Screenshot of a browser window running Boxes.py locally]









Additionally the command line version of Boxes.py can be used with
the command python scripts\boxes.




Windows Subsystem for Linux

Another way of installing Boxes.py on Windows is to use the Windows Subsystem
for Linux (WSL). This requires newer versions of Windows 10. Once it is
installed (e.g. via the Ubuntu App from the Microsoft Store), the installation
is identical to the installation on Linux systems.







          

      

      

    

  

    
      
          
            
  
Using Boxes.py




Boxes.py is made of a library that is not visible to the user and
multiple generators – each having its own set of parameters and
creating a drawing for it own type of object. These generators are
divided up into different groups to make it easier to find them:


	Boxes


	Boxes with flex


	Trays and Drawer Inserts


	Shelves


	Parts and Samples


	Misc


	Unstable




The parameters for each generators also come in groups.


Units of meassurement

In general all measurements are in Millimeters (mm). There is no
option to change the units of measurement and there is no plan to add
such a option.

A second way to define lengths is as multiple of the material
thickness which is one of the standard parameters described
below. This allows features to retain their proportions even if some
parts depend on the material thickness.

The description texts should state the unit of each argument  -
please open a ticket if the units are missing somewhere.




Default arguments

In the web interface this is the bottom group right before the
Render button. These are basically all technical settings that
have little to do with the object being rendered but more with the
material used and the way the drawing and the material is processed.

The settings are


thickness

The thickness of the material used. This value is used at many places
to define the sizes of features like finger joints, hinges, … It is
very important to get the value right - especially if there are
fingers that need to fit into some holes. Be aware that many materials
may differ from their nominal value. You should always measure the
thickness for every sheet unless you have a very reliable supply
that is known to stick very closely to specifications. For (ply) wood
even a 100th of a millimeter makes a notable difference in how stiff
the fit is. Harder more brittle materials may be even more picky.




burn

The burn correction aka kerf is the distance the laser has to keep
from the edge of the parts. If the laser would cut right on the edge
it would cut away the outside perimeter of the part. So the burn value is
basically the radius of the laser - or half the width of the laser cut.

The value of the burn parameter depends on your laser cutter, the
material cut and the thickness of the material. In addition it depends
on whether you want the parts to be over or under sized. Materials
that are spongy like wood can be cut oversized (larger burn value) so
they can be press fitted with some force and may be assembled without
glue. Brittle materials (like Acrylic) need to be cut undersized to
leave a gap for the glue.

Note: The way the burn param works is a bit counter intuitive. Bigger
burn values make a tighter fit. Smaller values make a looser fit.

Small changes in the burn param can make a notable difference. Typical
steps for adjustment are 0.01 or even 0.005mm to choose between
different amounts of force needed to press plywood together.

To find the right burn value cut out a rectangle and then meassure how
much smaller it is than its nominal size. The burn value should be
around half of the difference. To test the fit for several values at
once you can use the BurnTest generator in the “Parts and Samples” section.




format

Boxes.py is able to create multiple formats. For most of them it
requires ps2edit. Without ps2edit only SVG
and postscript (ps) is supported. Otherwise you can also
select


	ai


	dxf


	gcode


	pdf


	plt




Other formats supported by ps2edit can be added easily. Please
open a ticket on GitHub if you need one.




tabs

Tabs are small bridges between the parts and surrounding material that
keep the part from falling out. In theory their width should be
affected by the burn parameter. But it is more practical to have both
independent so you can tune them separately. Most parts and generators
support this features but there may be some that don’t.

For plywood values of 0.2 to 0.3mm still allow getting the parts out
by hand (Depending on you laser cutter and the exact material). With
little more you will need a knife to cut them loose.




debug

Most regular users won’t need this option.

It adds some construction lines that are helpful for
developing new generators. Only few pieces actually support the
parameter. The most notable being finger holes that show the border of
the piece they belong to. This helps checking whether the finger holes
are placed correctly.




reference

Converting vector graphics is error prone. Many formats have very
weird ideas how their internal units translates to real world
dimensions. If reference is set to non zero Boxes.py renders a rectangle of
the given length. It can be used to check if the drawing is still at
the right scale or may give clues on how to scale it back to the right
proportions.






Edge Type parameters

All but the simplest edge types have a number of settings controlling
how exactly they should look. Generators are encouraged to offer these
settings to the user. In the web interface they are folded up. In the
command line interfacce they are grouped together. Users should be
aware that not all settings are practical to change. For now Boxes.py
does not allow hiding some settings.







          

      

      

    

  

    
      
          
            
  
Contributing to Boxes.py

You are thinking about contributing to Boxes.py? That’s great!
Boxes.py is designed to be re-used and extended.

This document gives you some guidelines how your contribution is most
likely to impact the development and your changes are most likely to
be merged into the upstream repository.

Most of them should be just general best practises and not be
surprising. Don’t worry if you find them too complicated. It is OK
leave the final touch to someone else.


Writing code for Boxes.py

You will often be compelled to just do a quick thing that will solve
your immediate needs. That’s fine. But nevertheless it is often worth
doing things the right way and be able to submit your changes
upstream. For one to give something back to the community. But also
for purely selfish reasons like getting the code maintained. Also
Boxes.py is designed to make doing things properly the easy way.

Here are some guidelines that make this easier. Depending on what you
are up to they may apply to a varying degree. It’s ok to submit
patches that are not quite ready yet. But please state in the pull
request message what you think the status is and whether you want help
or are going to finish it on your own.


	Please fork the repository at GitHub before getting started


	Start with creating separate branches for each of your new  generators or features


	You can merge them into your master branch to have them all in one place


	Please continue your work in the branches and repeatedly merge them to master






	Before submitting a pull request intended to go upstream have clean patches that are self contained and error free


	Re-order and squash patches with git rebase -i


	The patches should containing meaningful changes and not (necessarily) reflect how the code was created


	Rebase your branch to the current master branch


	Be prepared that your code may get reworked before being merged upstream






	Submit a pull request in GitHub based on your feature branch


	Describe the status of the patch set and your intentions with it in the pull request message








If you want to discuss your idea open a ticket describing it and ask
questions there. This is encouraged even if you think you know what
you want to do. There are many short cuts in Boxes.py and pointing you
in the right direction may save you a lot of work.

If you want feed back on you code feel free to open a PR. State that
this is work in progress in the PR message. It’s OK if it does not
follow the guide lines (yet).


Writing new Generators

Writing new generators is the most straight forward thing to do with
Boxes.py. Here are some guidelines that make it easier to get them added:


	Start with a copy of another generator or boxes/generators/_template.py


	Commit changes to the library in separate patches


	Use parameters with sane defaults instead of hard coding dimensions


	Simple generators can end up as one single commit


	For more complicated generators there can be multiple patches -
each adding another feature









Improving the Documentation

Boxes.py comes with Sphinx based documentation that is in large parts
generated from the doc strings in the code. Nevertheless documentation
has a tendency to get outdated. If you encounter outdated pieces of
documentation feel free to submit a pull request or open a ticket
pointing out what should be changed or even suggesting a better text.

To check your changes docs need to be build with make html in
documentation/src. This places the compiled documentation in
documentation/build/html. You need to have sphinx installed for
this to work.

The online documentation gets build and updated automatically by the Travis CI
as soon as the changes makes it into the GitHub master branch.




Improving the User Interface

Coming up with good names and good descriptions is hard. Often writing
a new generator is much easier than coming up with a good name for it
and its arguments. If you think something deserves a better name or
description and you can come up with one please don’t hesitate to open
a ticket. It is this small things that make something like Boxes.py
easy or hard to use.

There is also an - often empty - space for a longer text for each
generator that could house assembling instructions, instructions for
use or just more detailed descriptions. If you are interested in
writing some please open a ticket. Your text does not have to be
perfect. We can work on it together.




Reporting bugs

If you encounter issues with Boxes.py, please open a ticket at
GitHub. Please provide all information necessary to reproduce the
bug. Often this can be the URL of the broken result. If the issue is
easy to spot it may be sufficient to just give a brief
description. Otherwise it can be helpful to attach the resulting SVG,
a screen shot or the error message. Add a “bug” tag to draw additional
attention.




Suggesting new generators or features

If you have an idea for a new generator or feature please open a
ticket. Give some short rational how or where you would use such a
thing. Try to give a precise description how it should look like and
which features and details are important. The less is left open the
easier it is to implement. You can add an “enhancement” tag.







          

      

      

    

  

    
      
          
            
  
Using the Boxes.py API

If there is no generator fitting your needs you can either adjust an
existing one (may be by copying it to another name first) or writing a
new one from scratch.



	Architecture

	Generators

	Generator Arguments

	Navigation

	Parts

	Existing Parts

	Edges

	Drawing commands

	Burn correction

	Examples









          

      

      

    

  

    
      
          
            
  
Architecture

Boxes.py it structured into several distinct tiers.


User Interfaces

User interfaces allow users to render the different generators. They
handle the parameters of Generators and convert them to a readable
form. The user interfaces are located in scripts/. Currently there is


	scripts/boxes – the command line interface


	scripts/boxesserver – the web interface


	scripts/boxes2inx – generates Inkscape extensions


	scripts/boxes_example.ipynb – Jupyter notebook







Generators

A (box) generator is an sub class of boxes.Boxes. It generates one
drawing. The sub classes over load .__init__() to set their parameters
and implement .render() that does the actual drawing.

Generators are found in boxes/generators/. They are included into
the web UI and the CLI tool by the name of their class. So whenever
you copy either an existing generator or the sceleton in
boxes/generators/_template.py you need to change the name of the
main class first.




Parts

Parts are a single call that draws something according to a set of parameters.
There is a number of standard parts. Their typical params are
explained in the API docs.

Only real requirement for a part it supporting the move parameter for
placement.


Part Callbacks

Most parts support callbacks - either one in the middle for round
parts or one for each edge. They allow placing holes or other features
on the part.






Navigation and Turtle Graphics

Many drawing commands in Boxes.py are Turtle Graphics commands. They
start at the current position and in the current direction and move
the coordinate system with them. This way the absolute coordinates are
never used and placement and movement is always relative to the
current position.

There are a few functions to move the origin to a convenient position
or to return to a previously saved position.




Edges

Edges are turtle graphic commands. But they have been elevated to
proper Classes to handle outsets. They can be passed as parameters to parts.
There is a set of standard edges found in .edges. They are
associated with a single char which can be used instead of the
Edge object itself at most places. This allows passing the edge
description of a part as a string.




Turtle graphics

There are a few turtle graphics commands that do the actual
drawing. Corners with an positive angle (going counter clockwise)
close the part while negative angles (going clockwise) create protrusions.
This is inversed for holes which need to be drawn clockwise.

Getting this directions right is important to make the burn correction
(aka kerf) work properly.




Simple drawing commands

These also are simple drawing commands. Some of them get x, y and
angle parameters to draw somewhere specific. Some just draw right
at the current coordinate origin. Often these commands create holes or
hole patterns.




Back end

Boxes.py used to use cairo as graphics library. It now uses its own -
pure Python - back end. It is not fully encapsulated
within the drawing methods of the Boxes class. Although this is the
long term goal. Boxes.ctx is the context all drawing is made on.







          

      

      

    

  

    
      
          
            
  
Generators

Generators are sub classes of


	
class boxes.Boxes

	Main class – Generator should sub class this





Most code is directly in this class. Sub class are supposed to over
write the .__init__() and .render() method.

The Boxes class keeps a canvas object (self.ctx) that all
drawing is made on. In addition it keeps a couple of global settings
used for various drawing operations. See the .__init__() method
for the details.

For implementing a new generator forking an existing one or using the
boxes/generators/_template.py is probably easier than starting
from scratch.

Many methods and attributes are for use of the sub classes. These
methods are the interface for the user interfaces to interact with the
generators:


	
Boxes.__init__()

	Initialize self.  See help(type(self)) for accurate signature.






	
Boxes.parseArgs(args=None)

	Parse command line parameters


	Parameters

	args – (Default value = None) parameters, None for using sys.argv










	
Boxes.render()

	Implement this method in your sub class.

You will typically need to call .parseArgs() before calling this one






	
Boxes.open()

	Prepare for rendering

Create canvas and edge and other objects
Call this before .render()






	
Boxes.close()

	Finish rendering

Flush canvas to disk and convert output to requested format if needed.
Call after .render()






Handling Generators

To handle the generators there is code in the boxes.generators
package.


	
class boxes.generators.UIGroup(name, title=None, description='')

	
	
add(box)

	








	
boxes.generators.getAllBoxGenerators()

	




	
boxes.generators.getAllGeneratorModules()

	



This adds generators to the user interfaces automatically. For this to
work it is important that the class names are unique. So whenever you
start a new generator please change the class name right away.







          

      

      

    

  

    
      
          
            
  
Generator Arguments

Boxes.py uses the argparse standard library for handling the
arguments for the generators. It is used directly for the boxes
command line tool. But it also handles – with some additional code –
the web interface and the Inkscape extensions. To make this work one
has to limit the kind of parameters used. Boxes.py supports the
following types:



	int


	float


	str


	boxes.boolarg – an alternative to bool that works with the
web interface


	boxes.argparseSections – multiple lengths e.g. for dividing up
a box in one direction







and


	
class boxes.ArgparseEdgeType(edges=None)

	argparse type to select from a set of edge types





For the standard types there is code to create HTML and Inkscape
extensions. The other types can have .html() and .inx()
methods.

The argument parser need to be built in the .__init__() method
after calling the method of the super class. Have a look at


	
BOX.__init__()

	Initialize self.  See help(type(self)) for accurate signature.





As many arguments are used over and over there is a function that can
add the most common ones:


	
Boxes.buildArgParser(*l, **kw)

	Add commonly used arguments


	Parameters

	
	*l – parameter names


	**kw – parameters with new default values








Supported parameters are


	floats: x, y, h, hi


	argparseSections: sx, sy, sh


	ArgparseEdgeType: bottom_edge, top_edge


	boolarg: outside


	str (selection): nema_mount








Check the source for details about the single arguments.

Other arguments can be added with the normal argparser API - namely


	
ArgumentParser.add_argument(dest, ..., name=value, ...)

	add_argument(option_string, option_string, …, name=value, …)





of the Boxes.argparser attribute.


Edge style arguments

Edges that work together share a Settings class (and object). These
classes can create argparse groups:


	
classmethod Settings.parserArguments(parser, prefix=None, **defaults)

	



See


	
BOX.__init__()

	Initialize self.  See help(type(self)) for accurate signature.





for a list of possible edge settings. These regular settings are used
in the standard edge instances used everywhere. For special edge
instances you can call them with a prefix parameter. But you then
need to deal with the results on your own.




Default Arguments

The Default arguments get added automatically by the super class’s
constructor.




Accessing the Arguments

For convenience content of the arguments are written to attributes of
the Boxes instance before .render() is called. This is done by
Boxes.parseArgs. But most people won’t need to care as this is
handled by the frame work.  Be careful to not overwrite important
methods or attributes by using conflicting argument names.







          

      

      

    

  

    
      
          
            
  
Navigation

The back end can both move the origin and the current point from
which the next line is going to start. Boxes.py hides this by using
Turtle Graphics commands that also move the origin to the end of the
last line. Other drawing commands restore the current position after
they are finished.

Moving the origin like this allows ignoring the absolute coordinates
and do all movement and drawing to be relative to the current
position. The current positions does not only consist of a point on
the drawing canvas but also a direction.

To move the origin to a different location there are these to methods:


	
Boxes.moveTo(x, y=0.0, degrees=0)

	Move coordinate system to given point


	Parameters

	
	x – 


	y – (Default value = 0.0)


	degrees – (Default value = 0)













	
Boxes.moveArc(angle, r=0.0)

	
	Parameters

	
	angle – 


	r – (Default value = 0.0)












Often it is necessary to return to a position e.g. after placing a
row of parts. This can be done with the following context manager:


	
Boxes.saved_context()

	Generator: for saving and restoring contexts.





It can be used with the following code pattern:

with self.saved_context:
    self.rectangularWall(x, h, move="right")
    self.rectangularWall(y, h, move="right")
    self.rectangularWall(y, h, move="right")
    self.rectangularWall(x, h, move="right")
self.rectangularWall(x, h, move="up only")

# continue above the row





Parts of the code still directly use the back end primitives Boxes.ctx.save()
and Boxes.ctx.restore(). But this has several disadvantages and is
discouraged. For one it requires matchiung calls. It also does not
reset the starting point of the next line. This is “healed” by a
follow up .moveTo(). Use .moveTo(0, 0) if in doubt.





          

      

      

    

  

    
      
          
            
  
Parts

There are a few parameter shared by many of those parts:


The callback parameter

The callback parameter can take on of the following forms:


	A function (or bound method) that expects one parameter: the number of the side the callback is currently called for.


	A dict with some of the numbers of the sides as keys and functions without parameters as values.


	A list of functions without parameters. The list may contain None as place holder and be shorter than the number of sides.




The callback functions are called with the side of the part at the
positive x and y axis. If the edge uses up space this space is below
the x axis. You do not have to restore the coordinate settings in the
callback.

Instead of functions it can be handy to use a lambda expression
calling the one building block function you need (e.g. fingerHolesAt).

For your own parts you can use this helper function:


	
Boxes.cc(callback, number, x=0.0, y=None)

	Call callback from edge of a part


	Parameters

	
	callback – callback (callable or list of callables)


	number – number of the callback


	x – (Default value = 0.0) x position to be call on


	y – (Default value = None) y position to be called on (default does burn correction)












For finding the right piece to the callback parameter this function is used:


	
Boxes.getEntry(param, idx)

	Get entry from list or items itself


	Parameters

	
	param – list or item


	idx – index in list















The move parameter

For placing the parts the move parameter can be used. It is string
with space separated words - at most one of each of those options:


	left / right


	up / down


	only




If “only” is given the part is not drawn but only the move is
done. This can be useful to go in one direction after having placed
multiple parts in the other and have returned with .ctx.restore().

For implementing parts the following helper function can be used to
implement a move parameter:


	
Boxes.move(x, y, where, before=False)

	Intended to be used by parts
where can be combinations of “up” or “down”, “left” or “right”, “only”,
“mirror” and “rotated”
when “only” is included the move is only done when before is True
“mirror” will flip the part along the y axis
“rotated” draws the parts rotated 90 counter clockwise
The function returns whether actual drawing of the part
should be omited.


	Parameters

	
	x – width of part


	y – height of part


	where – which direction to move


	before – (Default value = False) called before or after part being drawn












It needs to be called before and after drawing the actual part with
the proper before parameter set.




The edges parameter

The edges parameter needs to be an iterable of Edge instances to be
used as edges of the part. Instead of instances it is possible to pass
a single character that is looked up in the .edges dict. This
allows to pass a string with the desired characters per edge. By
default the following character are supported:


	e : straight edge


	E : as above but extended outside by one thickness


	f, F : finger joints


	h : edge with holes for finger joints


	d, D : dove tail joints




Generators can register their own Edges by putting them into the
.edges dictionary.

Same applies to the parameters of .surroundingWall although they
denominate single edge (types) only.




PartsMatrix

To place many of the same part partMatrix can used:


	
Boxes.partsMatrix(n, width, move, part, *l, **kw)

	place many of the same part


	Parameters

	
	n – number of parts


	width – number of parts in a row (0 for same as n)


	move – (Default value = None)


	part – callable that draws a part and knows move param


	*l – params for part


	**kw – keyword params for part












It creates one big block of parts. The move param treat this block like on big
part.







          

      

      

    

  

    
      
          
            
  
Existing Parts

A couple of commands can create whole parts like walls. Typically the
sizes given are the inner dimension not including additional space
needed for burn compensation or joints.

Currently there are the following parts:


	
Boxes.rectangularWall(x, y, edges='eeee', ignore_widths=[], holesMargin=None, holesSettings=None, bedBolts=None, bedBoltSettings=None, callback=None, move=None)

	Rectangular wall for all kind of box like objects


	Parameters

	
	x – width


	y – height


	edges – (Default value = “eeee”) bottom, right, top, left


	ignore_widths – list of edge_widths added to adjacent edge


	holesMargin – (Default value = None)


	holesSettings – (Default value = None)


	bedBolts – (Default value = None)


	bedBoltSettings – (Default value = None)


	callback – (Default value = None)


	move – (Default value = None)













	
Boxes.flangedWall(x, y, edges='FFFF', flanges=None, r=0.0, callback=None, move=None)

	Rectangular wall with flanges extending the regular size

This is similar to the rectangularWall but it may extend to either side
replacing the F edge with fingerHoles. Use with E and F for edges only.


	Parameters

	
	x – width


	y – height


	edges – (Default value = “FFFF”) bottom, right, top, left


	flanges – (Default value = None) list of width of the flanges


	r – radius of the corners of the flange


	callback – (Default value = None)


	move – (Default value = None)













	
Boxes.rectangularTriangle(x, y, edges='eee', r=0.0, num=1, bedBolts=None, bedBoltSettings=None, callback=None, move=None)

	Rectangular triangular wall


	Parameters

	
	x – width


	y – height


	edges – (Default value = “eee”) bottom, right[, diagonal]


	r – radius towards the hypothenuse


	num – (Default value = 1) number of triangles


	bedBolts – (Default value = None)


	bedBoltSettings – (Default value = None)


	callback – (Default value = None)


	move – (Default value = None)













	
Boxes.regularPolygonWall(corners=3, r=None, h=None, side=None, edges='e', hole=None, callback=None, move=None)

	Create regular polygone as a wall


	Parameters

	
	corners – number of corners of the polygone


	radius – distance center to one of the corners


	h – distance center to one of the sides (height of sector)


	side – length of one side


	edges – (Default value = “e”, may be string/list of length corners)


	hole – diameter of central hole (Default value = 0)


	callback – (Default value = None, middle=0, then sides=1..)


	move – (Default value = None)













	
Boxes.roundedPlate(x, y, r, edge='f', callback=None, holesMargin=None, holesSettings=None, bedBolts=None, bedBoltSettings=None, wallpieces=1, extend_corners=True, move=None)

	Plate with rounded corner fitting to .surroundingWall()

For the callbacks the sides are counted depending on wallpieces


	Parameters

	
	x – width


	y – hight


	r – radius of the corners


	callback – (Default value = None)


	holesMargin – (Default value = None) set to get hex holes


	holesSettings – (Default value = None)


	bedBolts – (Default value = None)


	bedBoltSettings – (Default value = None)


	wallpieces – (Default value = 1) # of separate surrounding walls


	extend_corners – (Default value = True) have corners outset with teh edges


	move – (Default value = None)













	
Boxes.surroundingWall(x, y, r, h, bottom='e', top='e', left='D', right='d', pieces=1, extend_corners=True, callback=None, move=None)

	Wall(s) with flex fiting around a roundedPlate()

For the callbacks the sides are counted depending on pieces


	Parameters

	
	x – width of matching roundedPlate


	y – height of matching roundedPlate


	r – corner radius of matching roundedPlate


	h – inner height of the wall (without edges)


	bottom – (Default value = ‘e’) Edge type


	top – (Default value = ‘e’) Edge type


	left – (Default value = ‘D’) left edge(s)


	right – (Default value = ‘d’) right edge(s)


	pieces – (Default value = 1) number of separate pieces


	callback – (Default value = None)


	move – (Default value = None)













Parts Class

More parts are available in a separete class. An instance is available as
Boxes.parts


	
Parts.disc(diameter, hole=0, callback=None, move='')

	Simple disc


	Parameters

	
	diameter – diameter of the disc


	hole – (Default value = 0)


	callback – (Default value = None) called in the center


	move – (Defaultvalue = None)













	
Parts.waivyKnob(diameter, n=20, angle=45, hole=0, callback=None, move='')

	Disc with a waivy edge to be easier to be gripped


	Parameters

	
	diameter – diameter of the knob


	n – (Default value = 20) number of waves


	angle – (Default value = 45) maximum angle of the wave


	hole – (Default value = 0)


	callback – (Default value = None) called in the center


	move – (Defaultvalue = None)













	
Parts.concaveKnob(diameter, n=3, rounded=0.2, angle=70, hole=0, callback=None, move='')

	Knob with dents to be easier to be gripped


	Parameters

	
	diameter – diameter of the knob


	n – (Default value = 3) number of dents


	rounded – (Default value = 0.2) proportion of circumferen remaining


	angle – (Default value = 70) angle the dents meet the circumference


	hole – (Default value = 0)


	callback – (Default value = None) called in the center


	move – (Defaultvalue = None)













	
Parts.ringSegment(r_outside, r_inside, angle, n=1, move=None)

	Ring Segment


	Parameters

	
	r_outside – outer radius


	r_inside – inner radius


	angle – anlge the segment is spanning


	n – (Default value = 1) number of segments


	move – (Defaultvalue = None)


















          

      

      

    

  

    
      
          
            
  
Edges

Edges are what makes Boxes.py work. They draw a – more or less – straight
border to the current piece. They are part of the turtle graphics part
of Boxes.py. This means they start at the current position and current
direction and move the current position to the end of the edge.

Edge instances have a Settings object associated with them that keeps
the details about how the edge should look like. Edges that are
supposed to work together share the same Settings object to ensure
they fit together - assuming they have the same length. Most edges are
symetrical to unsure they fit together even when drawn from different
directions. Although there are a few exception - mainly edges that
provide special features like hinges.

As edges started out as methods of the main Boxes class they still are
callables. It turned out that the edges need to provide a bit more
information to allow the surrounding code to handle them
properly. When drawing an Edge there is a virtual straight line that
is the border the shape of the part (e.g. an rectangle). But the
actual Edge has often to be drawn elsewhere. Best example if probably
the F Edge that matches the normal finger joints. It has to start
one material thickness outside of the virual border of the part so the
cutouts for the opposing fingers just touch the border. The Edge
classes have a number of methods to deal with these kind of offsets.

A set of instances are kept the .edges attribute of the
Boxes class. It is a dict with strings of length one as keys:


	d : DoveTailJoint


	D : DoveTailJointCounterPart


	e : Edge


	E : OutSetEdge


	f : FingerJointEdge


	F : FingerJointEdgeCounterPart


	g : GrippingEdge


	h : FingerHoleEdge


	ijk : Hinge (start, end, both sides)


	IJK : HingePin (start, end, both sides)


	s : StackableEdge


	S : StackableEdgeTop





Edge base class


	
class boxes.edges.BaseEdge(boxes, settings)

	Abstract base class for all Edges


	
endAngle()

	Not yet supported






	
margin()

	Space needed right of the starting point






	
spacing()

	Space the edge needs outside of the inner space of the part






	
startAngle()

	Not yet supported






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
BaseEdge.__call__(length, **kw)

	Call self as a function.








Settings Class


	
class boxes.edges.Settings(thickness, relative=True, **kw)

	Generic Settings class

Used by different other classes to store messurements and details.
Supports absolute values and settings that grow with the thickness
of the material used.

Overload the absolute_params and relative_params class attributes with
the suported keys and default values. The values are available via
attribute access.


	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
edgeObjects(boxes, chars='', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
setValues(thickness, relative=True, **kw)

	Set values


	Parameters

	
	thickness – thickness of the material used


	relative – (Default value = True) Do scale by thickness


	**kw – parameters to set



















Straight Edges


	
class boxes.edges.Edge(boxes, settings)

	Straight edge






	
class boxes.edges.OutSetEdge(boxes, settings)

	Straight edge out set by one thickness








Grip


	
class boxes.edges.GripSettings(thickness, relative=True, **kw)

	Settings for GrippingEdge
Values:


	absolute_params






	style : “wave : “wave” or “bumps”


	outset : True : extend outward the straight edge








	relative (in multiples of thickness)






	depth : 0.3 : depth of the grooves












	
class boxes.edges.GrippingEdge(boxes, settings)

	






Stackable Edges


	
class boxes.edges.StackableEdge(boxes, settings, fingerjointsettings)

	Edge for having stackable Boxes. The Edge creates feet on the bottom
and has matching recesses on the top corners.






	
class boxes.edges.StackableEdgeTop(boxes, settings, fingerjointsettings)

	




Stackable Edge Settings


	
class boxes.edges.StackableSettings(thickness, relative=True, **kw)

	Settings for Stackable Edges

Values:


	absolute_params


	angle : 60 : inside angle of the feet






	relative (in multiples of thickness)


	height : 2.0 : height of the feet


	width  : 4.0 : width of the feet


	holedistance : 1.0 : distance from finger holes to bottom edge









	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
edgeObjects(boxes, chars='sS', add=True, fingersettings=None)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges





















Finger joints

Finger joints are a simple way of joining two sheets (e.g. of plywood). They
work best at an 90° angle. There are two different sides matching each
other. As a third alternative there are holes that the fingers of one
sheet can plug into. This allows stable T connections especially
useful for inner walls.


	
class boxes.edges.FingerJointEdge(boxes, settings)

	Finger joint edge






	
class boxes.edges.FingerJointEdgeCounterPart(boxes, settings)

	Finger joint edge - other side






	
class boxes.edges.FingerHoleEdge(boxes, fingerHoles=None, **kw)

	Edge with holes for a parallel finger joint






	
class boxes.edges.CrossingFingerHoleEdge(boxes, height, fingerHoles=None, **kw)

	Edge with holes for finger joints 90° above





In addition there is


	
class boxes.edges.FingerHoles(boxes, settings)

	Hole matching a finger joint edge





which is no Edge but fits FingerJointEdge.

An instance of is accessible as Boxes.fingerHolesAt.


Finger Joint Settings


	
class boxes.edges.FingerJointSettings(thickness, relative=True, **kw)

	Settings for Finger Joints

Values:


	absolute
* style : “rectangular” : style of the fingers
* surroundingspaces : 2 : maximum space at the start and end in multiple of normal spaces
* angle: 90 : Angle of the walls meeting


	relative (in multiples of thickness)


	space : 2.0 : space between fingers


	finger : 2.0 : width of the fingers


	width : 1.0 : width of finger holes


	edge_width : 1.0 : space below holes of FingerHoleEdge


	play : 0.0 : extra space to allow finger move in and out









	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
edgeObjects(boxes, chars='fFh', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges



















Bed Bolts


	
class boxes.edges.BoltPolicy

	Abstract class

Distributes (bed) bolts on a number of segments
(fingers of a finger joint)






	
class boxes.edges.Bolts(bolts=1)

	Distribute a fixed number of bolts evenly










Dove Tail Joints

Dovetails joints can only be used to join two pieces flatly. This
limits their use to closing some round form created with flex areas or
for joining several parts to a bigger one. For this use case they are
much stronger than simple finger joints and can also bare pulling forces.


	
class boxes.edges.DoveTailJoint(boxes, settings)

	Edge with dove tail joints






	
class boxes.edges.DoveTailJointCounterPart(boxes, settings)

	Edge for other side of dove joints






Dove Tail Settings


	
class boxes.edges.DoveTailSettings(thickness, relative=True, **kw)

	Settings for Dove Tail Joints

Values:


	absolute


	angle : 50 : how much should fingers widen (-80 to 80)






	relative (in multiples of thickness)


	size : 3 : from one middle of a dove tail to another


	depth : 1.5 : how far the dove tails stick out of/into the edge


	radius : 0.2 : radius used on all four corners









	
edgeObjects(boxes, chars='dD', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges





















Flex


	
class boxes.edges.FlexEdge(boxes, settings)

	Edge with flex cuts - use straight edge for the opposing side






Flex Settings


	
class boxes.edges.FlexSettings(thickness, relative=True, **kw)

	Settings for Flex

Values:


	absolute






	stretch : 1.05 : Hint of how much the flex part should be shortend








	relative (in multiples of thickness)






	distance : 0.5 : width of the pattern perpendicular to the cuts


	connection : 1.0 : width of the gaps in the cuts


	width” : 5.0 : width of the pattern in direction of the cuts
















Slots


	
class boxes.edges.Slot(boxes, depth)

	Edge with an slot to slid another pice through






	
class boxes.edges.SlottedEdge(boxes, sections, edge='e', slots=0)

	Edge with multiple slots








CompoundEdge


	
class boxes.edges.CompoundEdge(boxes, types, lengths)

	Edge composed of multiple different Edges








Hinges


Hinge Settings


	
class boxes.edges.HingeSettings(thickness, relative=True, **kw)

	Settings for Hinges and HingePins
Values:


	absolute_params






	style : “outset” : “outset” or “flush”


	outset : False : have lid overlap at the sides (similar to OutSetEdge)


	pinwidth : 1.0 : set to lower value to get disks surrounding the pins


	grip_percentage” : 0 : percentage of the lid that should get grips








	relative (in multiples of thickness)






	hingestrength : 1 : thickness of the arc holding the pin in place


	axle : 2 : diameter of the pin hole


	grip_length : 0 : fixed length of the grips on he lids














Hinge


	
class boxes.edges.Hinge(boxes, settings=None, layout=1)

	






HingePin


	
class boxes.edges.HingePin(boxes, settings=None, layout=1)

	











          

      

      

    

  

    
      
          
            
  
Drawing commands


Turtle Graphics commands

These commands all move the coordinate system with them.


	
Boxes.edge(length, tabs=0)

	Simple line
:param length: length in mm






	
Boxes.corner(degrees, radius=0, tabs=0)

	Draw a corner

This is what does the burn corrections


	Parameters

	
	degrees – angle


	radius – (Default value = 0)













	
Boxes.curveTo(x1, y1, x2, y2, x3, y3)

	control point 1, control point 2, end point


	Parameters

	
	x1 – 


	y1 – 


	x2 – 


	y2 – 


	x3 – 


	y3 – 













	
Boxes.polyline(*args)

	Draw multiple connected lines


	Parameters

	*args – Alternating length in mm and angle in degrees.





lengths may be a tuple (length, #tabs)
angles may be tuple (angle, radius)






Special Functions


	
Boxes.bedBoltHole(length, bedBoltSettings=None, tabs=0)

	Draw an edge with slot for a bed bolt


	Parameters

	
	length – length of the edge in mm


	bedBoltSettings – (Default value = None) Dimmensions of the slot















Latch and Grip

These should probably be Edge classes. But right now they are still functions.


	
Boxes.grip(length, depth)

	Corrugated edge useful as an gipping area


	Parameters

	
	length – length


	depth – depth of the grooves













	
Boxes.latch(length, positive=True, reverse=False)

	Latch to fix a flex box door to the box


	Parameters

	
	length – length in mm


	positive – (Default value = True) False: Door side; True: Box side


	reverse – (Default value = False) True when running away from the latch













	
Boxes.handle(x, h, hl, r=30)

	Creates an Edge with a handle


	Parameters

	
	x – width in mm


	h – height in mm


	hl – height if th grip hole


	r – (Default value = 30) radius of the corners















Tab support

Tabs are small interuptions in the border of a part to keep it in
place. They are enabled with the tabs parameter. All
Edges automatically create about two tabs. So parts like
boxes.Boxes.rectangularWall() will have 8 tabs holding them
in place. Because of this developers often don’t need to be concerned
about tabs. But some part may be completely drawn by low level Turtle
Graphics commands. For those both boxes.Boxes.edge() and
boxes.Boxes.corner() do support a tabs parameter. In
addition the length of the line segments in boxes.Boxes.polyline() can
be given as a tuple (length, tabs).






Draw Commands

These commands do not change the coordinate system but get the
coordinates passed as parameters. All of them are either som sort of
hole or text. These artifacts are placed somewhere independently of
some continuous outline of the part their on.


	
Boxes.hole(x, y, r=0.0, d=0.0, tabs=0)

	Draw a round hole


	Parameters

	
	x – position


	y – postion


	r – radius













	
Boxes.rectangularHole(x, y, dx, dy, r=0)

	Draw an rectangulat hole


	Parameters

	
	x – position


	y – position


	dx – width


	dy – height


	r – (Default value = 0) radius of the corners













	
Boxes.dHole(x, y, r=None, d=None, w=None, rel_w=0.75, angle=0)

	




	
Boxes.flatHole(x, y, r=None, d=None, w=None, rel_w=0.75, angle=0)

	




	
Boxes.text(text, x=0, y=0, angle=0, align='', fontsize=10, color=[0.0, 0.0, 0.0])

	Draw text


	Parameters

	
	text – text to render


	x – (Default value = 0)


	y – (Default value = 0)


	angle – (Default value = 0)


	align – (Default value = “”) string with combinations of (top|middle|bottom) and (left|center|right) separated by a space













	
Boxes.NEMA(size, x=0, y=0, angle=0, screwholes=None)

	Draw holes for mounting a NEMA stepper motor


	Parameters

	
	size – Nominal size in tenths of inches


	x – (Default value = 0)


	y – (Default value = 0)


	angle – (Default value = 0)













	
Boxes.TX(size, x=0, y=0, angle=0)

	Draw a star pattern


	Parameters

	
	size – 1 to 100


	x – (Default value = 0)


	y – (Default value = 0)


	angle – (Default value = 0)













	
Boxes.flex2D(x, y, width=1)

	Fill a rectangle with a pattern allowing bending in both axis


	Parameters

	
	x – width


	y – height


	width – width between the lines of the pattern in multiples of thickness













	
class NutHole

	



An instance is available as boxes.Boxes.nutHole()

An instance of


	
class boxes.edges.FingerHoles(boxes, settings)

	Hole matching a finger joint edge





is accessible as Boxes.fingerHolesAt.


Hexagonal Hole patterns

Hexagonal hole patterns are one way to have some ventilation for
housings made with Boxes.py. Right now both .rectangularWall()
and .roundedPlate() do supports this pattern directly by passing
the parameters to the calls. For other use cases these more low level
methods can be used.

For now this is the only supported pattern for ventilation slots. More
may be added in the future.

There is a global Boxes.hexHolesSettings object that is used if no settings are
passed. It currently is just a tuple of (r, dist, style) defaulting to
(5, 3, ‘circle’) but might be replace by a Settings instance in the future.


	
Boxes.hexHolesRectangle(x, y, settings=None, skip=None)

	Fills a rectangle with holes in a hex pattern.

Settings have:
r : radius of holes
b : space between holes
style : what types of holes (not yet implemented)


	Parameters

	
	x – width


	y – height


	settings – (Default value = None)


	skip – (Default value = None) function to check if hole should be present
gets x, y, r, b, posx, posy













	
Boxes.hexHolesCircle(d, settings=None)

	Fill circle with holes in a hex pattern


	Parameters

	
	d – diameter of the circle


	settings – (Default value = None)













	
Boxes.hexHolesPlate(x, y, rc, settings=None)

	Fill a plate with holes in a hex pattern


	Parameters

	
	x – width


	y – height


	rc – radius of the corners


	settings – (Default value = None)













	
Boxes.hexHolesHex(h, settings=None, grow=None)

	Fill a hexagon with holes in a hex pattern


	Parameters

	
	h – height


	settings – (Default value = None)


	grow – (Default value = None)




















          

      

      

    

  

    
      
          
            
  
Burn correction

The burn correction – aka kerf – is integrated into the low level
commands of Boxes.py. So for the most part developer do not need to
care about it. Nevertheless they need to understand how it works to
catch the places the do need to care.

Burn correction is done by increasing the radius of all outer
corners. This moves all the straight lines outward by the same
amount. This has the added benefit of not needing to change the length
of the straight lines – making them independent of the adjacent
angles. An issue arises when it comes to inner corners. If they do
have a radius reducing it by the burn value does the right thing. But
for small radii and sharp corners (radius zero) this results in a
negative values. It turns out flipping over the arc for negative radii
allows keeping the lengths of the straight lines unchanged. So this is
what Boxes.py does:

[image: _images/burn.svg]This results in the straight lines touching the piece. This leads to
overcuts. They are not as nice as proper dog bones as might be used by
a dedicated CAM software. But as Boxes.py is meant to be used for laser
cutting this is deemed acceptable:

[image: _images/overcuts.svg]
Programmer’s perspective

For this to work it is important that outside is drawn in a counter
clock wise direction while holes are drawn in a clock wise direction.

boxes.Boxes.corner() adjusts the radius automatically
according to .burn. This propagates to higher level
functions. Parts shipped with Boxes.py do take the
burn out-set into account and execute callbacks at the correct position.

In case developers move to a feature inside of a part or executing
callbacks while implementing a part they need to be aware of the burn
correction. boxes.Boxes.cc() does correct for the out-set if
called without an y parameter. But if a value is given one has to
add self.burn to compensate. Note that the x value typically
does not have to be corrected as the callbacks are executed from right
underneath the part.

A similar approach is necessary when moving to a feature drawn inside
the part without the use of callbacks. Here you typically have to
correct for the out-set at the outside of the part and again for in-set
of the hole one is about to cut. This can be done in x or y
direction depending on whether the cut ist started vertical or
horizontally.







          

      

      

    

  

    
      
          
            
  
Examples

Decide whether you want to start from scratch or want to rework an
existing generator.

You should go over the arguments first. Get at least the most basic
arguments done. For things you are still unsure you can just use a
attribute set in the .__init__() method and turn it into a proper
argument later on.

Depending on what you want to do you can work on the different levels
of the API. You can either use what is there and combine it into
something new or you can implements new things in the appropriate level.

Here are some examples:


Housing for some electronics

You can use the ElectronicsBox or the ClosedBox as a basis. Write some
callbacks to place holes in the walls to allow accessing the ports of
the electronics boards. Place some holes to screw spacers into the
bottom to mount the PBC on.




NemaMount

This is a good non box example to look at.


	
class boxes.generators.nemamount.NemaMount

	Mounting braket for a Nema motor





Note that although it produces a cube like object it uses separate
variables (x, y, h) for the different axis. Probably
because it started as a copy of another generator like ClosedBox.




DisplayShelf


	
class boxes.generators.displayshelf.DisplayShelf

	Shelf with forward slanted floors





The DisplayShelf is completely made out of rectangularWalls(). It uses
a callback to place all the fingerHolesAt() right places on the sides.
While the use of the Boxes.py API is pretty straight forward the
calculations needed are a bit more tricky. You can use the debug
default param to check if you got things right when attempting
something like this yourself.

Note that the front walls and the shelfs form a 90° angle so they work
with the default FingerJoints.




BinTray


	
class boxes.generators.bintray.BinTray

	A Type tray variant to be used up right with sloped walls in front





The BinTray is based on the TypeTray generator:


	
class boxes.generators.typetray.TypeTray

	Type tray - allows only continuous walls





TypeTray is an already pretty complicated generator.

BinTray replaces the now vertical front (former top) edges with a
special purpose one that does add the triangles:


	
class boxes.generators.bintray.BinFrontEdge(boxes, settings)

	



The hi (height of inner walls) argument was removed although the
variable is still used internally - out of laziness.

To complete the bin the front walls are added. Follow up patches then
switched the slots between the vertical and horizontal walls to have
better support for the now bottoms of the bins. Another patch adds
angled finger joints for connecting the front walls with the bottoms
of the bins.

The TrafficLight generator uses a similar technique implementing its
own Edge class. But it uses its own code to generate all the wall needed.




Stachel


	
class boxes.generators.stachel.Stachel

	Bass Recorder Endpin





Stachel allows mounting a monopod to a bass recorder. It is basically
just one part repeated with different parameters. It can’t really make
use of much of the Boxes.py library. It implements this one part
including the move parameter and draws everything using the
.polyline() method. This is pretty painful as lots of angles and
distances need to be calculated by hand.

For symmetric sections it passes the parameters to .polyline twice
– first in normal order and then reversed to get the mirrored section.

This generator is beyond what Boxes.py is designed for. If you need
something similar you may want to use another tool like OpenScad or a
traditional CAD program.







          

      

      

    

  

    
      
          
            
  
All Box Generators

Generators are organized in several Groups
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      	top() (boxes.servos.Servo9g method)

      
        	(boxes.servos.Servo9gt method)


      


  

  	
      	trapezoidSideWall() (boxes.Boxes method)


      	trapezoidWall() (boxes.Boxes method)


      	TX() (boxes.Boxes method), [1]


      	tx_sizes (boxes.Boxes attribute)


      	types (boxes.gears.OptionParser attribute)


      	TypeTray (class in boxes.generators.typetray)


  





U


  	
      	ui_group (boxes.Boxes attribute)


      	UIGroup (class in boxes.generators), [1]


  

  	
      	undercut_max_k() (in module boxes.gears)


      	undercut_min_angle() (in module boxes.gears)


      	undercut_min_teeth() (in module boxes.gears)


  





V


  	
      	vadd() (in module boxes.vectors)


      	vclip() (in module boxes.vectors)


      	vdiff() (in module boxes.vectors)


  

  	
      	vlength() (in module boxes.vectors)


      	vorthogonal() (in module boxes.vectors)


      	vscalmul() (in module boxes.vectors)


      	vtransl() (in module boxes.vectors)


  





W


  	
      	waivyKnob() (boxes.parts.Parts method), [1]


      	wave() (boxes.edges.GrippingEdge method)


  

  	
      	webinterface (boxes.Boxes attribute)


      	WHITE (boxes.Color.Color attribute)


      	width (boxes.servos.Servo9g attribute)


  







          

      

      

    

  

    
      
          
            
  
boxes package


Subpackage boxes.generators


	
class boxes.generators.UIGroup(name, title=None, description='')

	Bases: object


	
add(box)

	








	
boxes.generators.getAllBoxGenerators()

	




	
boxes.generators.getAllGeneratorModules()

	



All Box Generators




Submodules




boxes.Color module


	
class boxes.Color.Color

	Bases: object


	
BLACK = [0.0, 0.0, 0.0]

	




	
BLUE = [0.0, 0.0, 1.0]

	




	
GREEN = [0.0, 1.0, 0.0]

	




	
RED = [1.0, 0.0, 0.0]

	




	
WHITE = [1.0, 1.0, 1.0]

	










boxes.edges module


	
class boxes.edges.BaseEdge(boxes, settings)

	Bases: object

Abstract base class for all Edges


	
char = None

	




	
description = 'Abstract Edge Class'

	




	
endAngle()

	Not yet supported






	
endwidth()

	




	
margin()

	Space needed right of the starting point






	
spacing()

	Space the edge needs outside of the inner space of the part






	
startAngle()

	Not yet supported






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.BoltPolicy

	Bases: object

Abstract class

Distributes (bed) bolts on a number of segments
(fingers of a finger joint)


	
drawbolt(pos)

	Add a bolt to this segment?


	Parameters

	pos – number of the finger










	
numFingers(numfingers)

	Return next smaller, possible number of fingers


	Parameters

	numfingers – number of fingers to aim for














	
class boxes.edges.Bolts(bolts=1)

	Bases: boxes.edges.BoltPolicy

Distribute a fixed number of bolts evenly


	
drawBolt(pos)

	Return if this finger needs a bolt


	Parameters

	pos – number of this finger










	
numFingers(numFingers)

	Return next smaller, possible number of fingers


	Parameters

	numfingers – number of fingers to aim for














	
class boxes.edges.CabinetHingeEdge(boxes, settings=None, top=False, angled=False)

	Bases: boxes.edges.BaseEdge

Edge with cabinet hinges


	
char = 'u'

	




	
description = 'Edge with cabinet hinges'

	




	
parts(move=None)

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.CabinetHingeSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Cabinet Hinges
Values:


	absolute_params






	bore : 3.2 : diameter of the pin hole in mm


	eyes_per_hinge : 5 : pieces per hinge


	hinges : 2 : number of hinges per edge


	style : inside : style of hinge used








	relative (in multiples of thickness)






	eye : 1.5 : radius of the eye (in multiples of thickness)


	play : 0.05 : space between eyes (in multiples of thickness)


	spacing : 2.0 : minimum space around the hinge








	
absolute_params = {'bore': 3.2, 'eyes_per_hinge': 5, 'hinges': 2, 'style': ('inside', 'outside')}

	




	
edgeObjects(boxes, chars='uUvV', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'eye': 1.5, 'play': 0.05, 'spacing': 2.0}

	








	
class boxes.edges.ChestHinge(boxes, settings=None, reversed=False)

	Bases: boxes.edges.BaseEdge


	
char = 'o'

	




	
description = 'Edge with chest hinge'

	




	
endwidth()

	




	
margin()

	Space needed right of the starting point






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.ChestHingeFront(boxes, settings)

	Bases: boxes.edges.Edge


	
char = 'Q'

	




	
description = 'Edge opposing a chest hinge'

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.ChestHingePin(boxes, settings)

	Bases: boxes.edges.BaseEdge


	
char = 'q'

	




	
description = 'Edge with pins for an chest hinge'

	




	
margin()

	Space needed right of the starting point










	
class boxes.edges.ChestHingeSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Chest Hinges
Values:


	relative (in multiples of thickness)






	pin_height : 2.0 : radius of the disc rotating in the hinge


	hinge_strength : 1.0 : thickness of the arc holding the pin in place








	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
edgeObjects(boxes, chars='oOpPqQ', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
pinheight()

	




	
relative_params = {'hinge_strength': 1.0, 'pin_height': 2.0, 'play': 0.1}

	








	
class boxes.edges.ChestHingeTop(boxes, settings=None, reversed=False)

	Bases: boxes.edges.ChestHinge

Edge above a chest hinge


	
char = 'p'

	




	
endwidth()

	




	
margin()

	Space needed right of the starting point






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.ClickConnector(boxes, settings)

	Bases: boxes.edges.BaseEdge


	
char = 'c'

	




	
description = 'Click on (bottom side)'

	




	
finger(length)

	




	
hook(reverse=False)

	




	
hookOffset()

	




	
hookWidth()

	




	
margin()

	Space needed right of the starting point










	
class boxes.edges.ClickEdge(boxes, settings)

	Bases: boxes.edges.ClickConnector


	
char = 'C'

	




	
description = 'Click on (top)'

	




	
margin()

	Space needed right of the starting point






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.ClickSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Click-on Lids
Values:


	absolute_params


	angle : 5.0 : angle of the hooks bending outward






	relative (in multiples of thickness)


	depth : 3.0 : length of the hooks


	bottom_radius : 0.1 : radius at the bottom









	
absolute_params = {'angle': 5.0}

	




	
edgeObjects(boxes, chars='cC', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'bottom_radius': 0.1, 'depth': 3.0}

	








	
class boxes.edges.CompoundEdge(boxes, types, lengths)

	Bases: boxes.edges.BaseEdge

Edge composed of multiple different Edges


	
description = 'Compound Edge'

	




	
endwidth()

	




	
margin()

	Space needed right of the starting point






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.CrossingFingerHoleEdge(boxes, height, fingerHoles=None, **kw)

	Bases: boxes.edges.Edge

Edge with holes for finger joints 90° above


	
char = '|'

	




	
description = 'Edge (orthogonal Finger Joint Holes)'

	








	
class boxes.edges.DoveTailJoint(boxes, settings)

	Bases: boxes.edges.BaseEdge

Edge with dove tail joints


	
char = 'd'

	




	
description = 'Dove Tail Joint'

	




	
margin()

	




	
positive = True

	








	
class boxes.edges.DoveTailJointCounterPart(boxes, settings)

	Bases: boxes.edges.DoveTailJoint

Edge for other side of dove joints


	
char = 'D'

	




	
description = 'Dove Tail Joint (opposing side)'

	




	
margin()

	




	
positive = False

	








	
class boxes.edges.DoveTailSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Dove Tail Joints

Values:


	absolute


	angle : 50 : how much should fingers widen (-80 to 80)






	relative (in multiples of thickness)


	size : 3 : from one middle of a dove tail to another


	depth : 1.5 : how far the dove tails stick out of/into the edge


	radius : 0.2 : radius used on all four corners









	
absolute_params = {'angle': 50}

	




	
edgeObjects(boxes, chars='dD', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'depth': 1.5, 'radius': 0.2, 'size': 3}

	








	
class boxes.edges.Edge(boxes, settings)

	Bases: boxes.edges.BaseEdge

Straight edge


	
char = 'e'

	




	
description = 'Straight Edge'

	




	
positive = False

	








	
class boxes.edges.FingerHoleEdge(boxes, fingerHoles=None, **kw)

	Bases: boxes.edges.BaseEdge

Edge with holes for a parallel finger joint


	
char = 'h'

	




	
description = 'Edge (parallel Finger Joint Holes)'

	




	
startwidth()

	








	
class boxes.edges.FingerHoles(boxes, settings)

	Bases: boxes.edges.FingerJointBase

Hole matching a finger joint edge






	
class boxes.edges.FingerJointBase

	Bases: object


	
calcFingers(length, bedBolts)

	




	
fingerLength(angle)

	








	
class boxes.edges.FingerJointEdge(boxes, settings)

	Bases: boxes.edges.BaseEdge, boxes.edges.FingerJointBase

Finger joint edge


	
char = 'f'

	




	
description = 'Finger Joint'

	




	
margin()

	




	
positive = True

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.FingerJointEdgeCounterPart(boxes, settings)

	Bases: boxes.edges.FingerJointEdge

Finger joint edge - other side


	
char = 'F'

	




	
description = 'Finger Joint (opposing side)'

	




	
positive = False

	








	
class boxes.edges.FingerJointSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Finger Joints

Values:


	absolute
* style : “rectangular” : style of the fingers
* surroundingspaces : 2 : maximum space at the start and end in multiple of normal spaces
* angle: 90 : Angle of the walls meeting


	relative (in multiples of thickness)


	space : 2.0 : space between fingers


	finger : 2.0 : width of the fingers


	width : 1.0 : width of finger holes


	edge_width : 1.0 : space below holes of FingerHoleEdge


	play : 0.0 : extra space to allow finger move in and out









	
absolute_params = {'angle': 90.0, 'style': ('rectangular', 'springs'), 'surroundingspaces': 2.0}

	




	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
edgeObjects(boxes, chars='fFh', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'edge_width': 1.0, 'finger': 2.0, 'play': 0.0, 'space': 2.0, 'width': 1.0}

	








	
class boxes.edges.FlexEdge(boxes, settings)

	Bases: boxes.edges.BaseEdge

Edge with flex cuts - use straight edge for the opposing side


	
char = 'X'

	




	
description = 'Flex cut'

	








	
class boxes.edges.FlexSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Flex

Values:


	absolute






	stretch : 1.05 : Hint of how much the flex part should be shortend








	relative (in multiples of thickness)






	distance : 0.5 : width of the pattern perpendicular to the cuts


	connection : 1.0 : width of the gaps in the cuts


	width” : 5.0 : width of the pattern in direction of the cuts








	
absolute_params = {'stretch': 1.05}

	




	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
relative_params = {'connection': 1.0, 'distance': 0.5, 'width': 5.0}

	








	
class boxes.edges.GearSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for rack (and pinion) edge
Values:
* absolute_params



	dimension : 3.0 : modulus of the gear (in mm)


	angle : 20.0 : pressure angle


	profile_shift : 20.0 : Profile shift


	clearance : 0.0 : clearance








	
absolute_params = {'angle': 20.0, 'clearance': 0.0, 'dimension': 3.0, 'profile_shift': 20.0}

	




	
relative_params = {}

	








	
class boxes.edges.GripSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for GrippingEdge
Values:


	absolute_params






	style : “wave : “wave” or “bumps”


	outset : True : extend outward the straight edge








	relative (in multiples of thickness)






	depth : 0.3 : depth of the grooves








	
absolute_params = {'outset': True, 'style': ('wave', 'bumps')}

	




	
edgeObjects(boxes, chars='g', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'depth': 0.3}

	








	
class boxes.edges.GrippingEdge(boxes, settings)

	Bases: boxes.edges.BaseEdge


	
bumps(length)

	




	
char = 'g'

	




	
description = 'Corrugated edge useful as an gipping area'

	




	
margin()

	Space needed right of the starting point






	
wave(length)

	








	
class boxes.edges.Hinge(boxes, settings=None, layout=1)

	Bases: boxes.edges.BaseEdge


	
char = 'i'

	




	
description = 'Straight edge with hinge eye'

	




	
flush(_reversed=False)

	




	
flushlen()

	




	
margin()

	Space needed right of the starting point






	
outset(_reversed=False)

	




	
outsetlen()

	








	
class boxes.edges.HingePin(boxes, settings=None, layout=1)

	Bases: boxes.edges.BaseEdge


	
char = 'I'

	




	
description = 'Edge with hinge pin'

	




	
endwidth()

	




	
flush(_reversed=False)

	




	
flushlen()

	




	
margin()

	Space needed right of the starting point






	
outset(_reversed=False)

	




	
outsetlen()

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.HingeSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Hinges and HingePins
Values:


	absolute_params






	style : “outset” : “outset” or “flush”


	outset : False : have lid overlap at the sides (similar to OutSetEdge)


	pinwidth : 1.0 : set to lower value to get disks surrounding the pins


	grip_percentage” : 0 : percentage of the lid that should get grips








	relative (in multiples of thickness)






	hingestrength : 1 : thickness of the arc holding the pin in place


	axle : 2 : diameter of the pin hole


	grip_length : 0 : fixed length of the grips on he lids








	
absolute_params = {'grip_percentage': 0, 'outset': False, 'pinwidth': 0.5, 'style': ('outset', 'flush')}

	




	
edgeObjects(boxes, chars='iIjJkK', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'axle': 2, 'grip_length': 0, 'hingestrength': 1}

	








	
class boxes.edges.LidEdge(boxes, settings)

	Bases: boxes.edges.FingerJointEdge


	
char = 'l'

	




	
description = 'Edge for slide on lid (back)'

	








	
class boxes.edges.LidHoleEdge(boxes, fingerHoles=None, **kw)

	Bases: boxes.edges.FingerHoleEdge


	
char = 'L'

	




	
description = 'Edge for slide on lid (box back)'

	








	
class boxes.edges.LidLeft(boxes, settings)

	Bases: boxes.edges.LidRight


	
char = 'm'

	




	
description = 'Edge for slide on lid (left)'

	




	
rightside = False

	








	
class boxes.edges.LidRight(boxes, settings)

	Bases: boxes.edges.BaseEdge


	
char = 'n'

	




	
description = 'Edge for slide on lid (right)'

	




	
endwidth()

	




	
margin()

	Space needed right of the starting point






	
rightside = True

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.LidSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.FingerJointSettings

Settings for Slide-on Lids

Note that edge_width below also determines how much the sides extend above the lid.

Inherited:


Settings for Finger Joints




Values:


	absolute
* style : “rectangular” : style of the fingers
* surroundingspaces : 2 : maximum space at the start and end in multiple of normal spaces
* angle: 90 : Angle of the walls meeting


	relative (in multiples of thickness)


	space : 2.0 : space between fingers


	finger : 2.0 : width of the fingers


	width : 1.0 : width of finger holes


	edge_width : 1.0 : space below holes of FingerHoleEdge


	play : 0.0 : extra space to allow finger move in and out









	
absolute_params = {'angle': 90.0, 'second_pin': True, 'spring': ('both', 'none', 'left', 'right'), 'style': ('rectangular', 'springs'), 'surroundingspaces': 2.0}

	




	
edgeObjects(boxes, chars=None, add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'edge_width': 1.0, 'finger': 3.0, 'play': 0.05, 'space': 2.0, 'width': 1.0}

	








	
class boxes.edges.LidSideLeft(boxes, settings)

	Bases: boxes.edges.LidSideRight


	
char = 'M'

	




	
description = 'Edge for slide on lid (box left)'

	




	
rightside = False

	








	
class boxes.edges.LidSideRight(boxes, settings)

	Bases: boxes.edges.BaseEdge


	
char = 'N'

	




	
description = 'Edge for slide on lid (box right)'

	




	
endwidth()

	




	
margin()

	Space needed right of the starting point






	
rightside = True

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.OutSetEdge(boxes, settings)

	Bases: boxes.edges.Edge

Straight edge out set by one thickness


	
char = 'E'

	




	
description = 'Straight Edge (outset by thickness)'

	




	
positive = True

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.RackEdge(boxes, settings)

	Bases: boxes.edges.BaseEdge


	
char = 'R'

	




	
description = 'Rack (and pinion) Edge'

	




	
margin()

	Space needed right of the starting point










	
class boxes.edges.RoundedTriangleEdge(boxes, settings)

	Bases: boxes.edges.Edge

Makes an ‘edge’ with a rounded triangular bumpout and
optional hole


	
char = 't'

	




	
description = 'Triangle for handle'

	




	
margin()

	Space needed right of the starting point










	
class boxes.edges.RoundedTriangleEdgeSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for RoundedTriangleEdge
Values:


	absolute_params






	height : 150. : height above the wall


	radius : 30. : radius of top corner


	r_hole : 0. : radius of hole








	relative (in multiples of thickness)






	outset : 0 : extend the triangle along the length of the edge








	
absolute_params = {'height': 150.0, 'r_hole': 2.0, 'radius': 30.0}

	




	
edgeObjects(boxes, chars='t', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'outset': 0.0}

	








	
class boxes.edges.Settings(thickness, relative=True, **kw)

	Bases: object

Generic Settings class

Used by different other classes to store messurements and details.
Supports absolute values and settings that grow with the thickness
of the material used.

Overload the absolute_params and relative_params class attributes with
the suported keys and default values. The values are available via
attribute access.


	
absolute_params = {}

	




	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
edgeObjects(boxes, chars='', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
classmethod parserArguments(parser, prefix=None, **defaults)

	




	
relative_params = {}

	




	
setValues(thickness, relative=True, **kw)

	Set values


	Parameters

	
	thickness – thickness of the material used


	relative – (Default value = True) Do scale by thickness


	**kw – parameters to set

















	
class boxes.edges.SlatWallBackEdge(boxes, settings)

	Bases: boxes.edges.SlatWallEdge


	
char = 'c'

	




	
margin()

	Space needed right of the starting point










	
class boxes.edges.SlatWallBackEdgeReversed(boxes, settings)

	Bases: boxes.edges.SlatWallBackEdge


	
char = 'C'

	




	
reversed_ = True

	








	
class boxes.edges.SlatWallEdge(boxes, settings)

	Bases: boxes.edges.BaseEdge


	
char = 'a'

	




	
margin()

	Space needed right of the starting point






	
reversed_ = False

	








	
class boxes.edges.SlatWallEdgeReversed(boxes, settings)

	Bases: boxes.edges.SlatWallEdge


	
char = 'A'

	




	
reversed_ = True

	








	
class boxes.edges.SlatWallHoleEdge(boxes, slatWallHoles=None, **kw)

	Bases: boxes.edges.BaseEdge

Edge with holes for a parallel finger joint


	
char = 'd'

	




	
description = 'Edge (parallel slot wall Holes)'

	




	
reversed_ = False

	




	
startwidth()

	








	
class boxes.edges.SlatWallHoleEdgeReversed(boxes, slatWallHoles=None, **kw)

	Bases: boxes.edges.SlatWallHoleEdge


	
char = 'D'

	




	
reversed_ = True

	








	
class boxes.edges.SlatWallHoles(boxes, settings)

	Bases: boxes.edges.SlatWallEdge


	
reversed_ = True

	








	
class boxes.edges.SlatWallJoinedEdge(boxes, settings)

	Bases: boxes.edges.SlatWallEdge


	
char = 'b'

	




	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.SlatWallJoinedEdgeReversed(boxes, settings)

	Bases: boxes.edges.SlatWallJoinedEdge


	
char = 'B'

	




	
reversed_ = True

	








	
class boxes.edges.SlatWallSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for SlatWallEdges
Values:


	absolute_params






	bottom_hook : “hook” : “spring”, “stud” or “none”








	relative (in multiples of thickness)






	hook_extra_height : 2.0 : space surrounding connectors (in multiples of thickness)


	edge_width : 1.0 : space below holes of FingerHoleEdge








	
absolute_params = {'bottom_hook': ('hook', 'spring', 'stud', 'none')}

	




	
edgeObjects(boxes, chars='aAbBcCdD', add=True)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'edge_width': 1.0, 'hook_extra_height': 2.0}

	








	
class boxes.edges.Slot(boxes, depth)

	Bases: boxes.edges.BaseEdge

Edge with an slot to slid another pice through


	
description = 'Slot'

	








	
class boxes.edges.SlottedEdge(boxes, sections, edge='e', slots=0)

	Bases: boxes.edges.BaseEdge

Edge with multiple slots


	
description = 'Straight Edge with slots'

	




	
endwidth()

	




	
margin()

	Space needed right of the starting point






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.StackableEdge(boxes, settings, fingerjointsettings)

	Bases: boxes.edges.BaseEdge

Edge for having stackable Boxes. The Edge creates feet on the bottom
and has matching recesses on the top corners.


	
bottom = True

	




	
char = 's'

	




	
description = 'Stackable (bottom, finger joint holes)'

	




	
margin()

	Space needed right of the starting point






	
startwidth()

	Amount of space the beginning of the edge is set below the inner space of the part










	
class boxes.edges.StackableEdgeTop(boxes, settings, fingerjointsettings)

	Bases: boxes.edges.StackableEdge


	
bottom = False

	




	
char = 'S'

	




	
description = 'Stackable (top)'

	








	
class boxes.edges.StackableSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for Stackable Edges

Values:


	absolute_params


	angle : 60 : inside angle of the feet






	relative (in multiples of thickness)


	height : 2.0 : height of the feet


	width  : 4.0 : width of the feet


	holedistance : 1.0 : distance from finger holes to bottom edge









	
absolute_params = {'angle': 60}

	




	
checkValues()

	Check if all values are in the right range. Raise ValueError if needed






	
edgeObjects(boxes, chars='sS', add=True, fingersettings=None)

	Generate Edge objects using this kind of settings


	Parameters

	
	boxes – Boxes object


	chars – sequence of chars to be used by Edge objects


	add – add the resulting Edge objects to the Boxes object’s edges













	
relative_params = {'height': 2.0, 'holedistance': 1.0, 'width': 4.0}

	








	
boxes.edges.getDescriptions()

	






boxes.formats module


	
class boxes.formats.Formats

	Bases: object


	
convert(filename, fmt, metadata=None)

	




	
formats = {'ai': ['-f', 'ps2ai'], 'dxf': ['-flat', '0.1', '-f', 'dxf:-mm'], 'gcode': ['-f', 'gcode'], 'pdf': ['-f', 'pdf'], 'plt': ['-f', 'plot-hpgl'], 'ps': None, 'svg': None, 'svg_Ponoko': None}

	




	
getFormats()

	




	
getSurface(fmt, filename)

	




	
http_headers = {'dxf': [('Content-type', 'image/vnd.dxf')], 'gcode': [('Content-type', 'text/plain; charset=utf-8')], 'plt': [('Content-type', ' application/vnd.hp-hpgl')], 'ps': [('Content-type', 'application/postscript')], 'svg': [('Content-type', 'image/svg+xml; charset=utf-8')], 'svg_Ponoko': [('Content-type', 'image/svg+xml; charset=utf-8')]}

	




	
pstoedit = '/usr/bin/pstoedit'

	










boxes.gears module


	
class boxes.gears.Gears(boxes, **kw)

	Bases: object


	
calc_circular_pitch()

	We use math based on circular pitch.






	
drawPoints(lines, kerfdir=1, close=True)

	




	
gearCarrier(r, spoke_width, positions, mount_radius, mount_hole, circle=True, callback=None, move=None)

	




	
generate_spokes(root_radius, spoke_width, spokes, mount_radius, mount_hole, unit_factor, unit_label)

	given a set of constraints
- generate the svg path for the gear spokes
- lies between mount_radius (inner hole) and root_radius (bottom of the teeth)
- spoke width also defines the spacing at the root_radius
- mount_radius is adjusted so that spokes fit if there is room
- if no room (collision) then spokes not drawn






	
sizes(**kw)

	








	
class boxes.gears.OptionParser(prog=None, usage=None, description=None, epilog=None, parents=[], formatter_class=<class 'argparse.HelpFormatter'>, prefix_chars='-', fromfile_prefix_chars=None, argument_default=None, conflict_handler='error', add_help=True, allow_abbrev=True)

	Bases: argparse.ArgumentParser


	
add_option(short, long_, **kw)

	




	
types = {'float': <class 'float'>, 'inkbool': <function inkbool>, 'int': <class 'int'>, 'string': <class 'str'>}

	








	
boxes.gears.gear_calculations(num_teeth, circular_pitch, pressure_angle, clearance=0, ring_gear=False, profile_shift=0.0)

	Put base calcs for spur/ring gears in one place.
- negative profile shifting helps against undercut.






	
boxes.gears.generate_rack_points(tooth_count, pitch, addendum, pressure_angle, base_height, tab_length, clearance=0, draw_guides=False)

	Return path (suitable for svg) of the Rack gear.
- rack gear uses straight sides



	involute on a circle of infinite radius is a simple linear ramp








	the meshing circle touches at y = 0,


	the highest elevation of the teeth is at y = +addendum


	the lowest elevation of the teeth is at y = -addendum-clearance


	the base_height extends downwards from the lowest elevation.


	we generate this middle tooth exactly centered on the y=0 line.
(one extra tooth on the right hand side, if number of teeth is even)









	
boxes.gears.generate_spur_points(teeth, base_radius, pitch_radius, outer_radius, root_radius, accuracy_involute, accuracy_circular)

	given a set of core gear params
- generate the svg path for the gear






	
boxes.gears.have_undercut(teeth, pitch_angle=20.0, k=1.0)

	returns true if the specified number of teeth would
cause an undercut.






	
boxes.gears.inkbool(val)

	




	
boxes.gears.involute_intersect_angle(Rb, R)

	




	
boxes.gears.linspace(a, b, n)

	return list of linear interp of a to b in n steps
- if a and b are ints - you’ll get an int result.
- n must be an integer






	
boxes.gears.point_on_circle(radius, angle)

	return xy coord of the point at distance radius from origin at angle






	
boxes.gears.undercut_max_k(teeth, pitch_angle=20.0)

	computes the maximum k value for a given teeth count and pitch_angle
so that no undercut occurs.






	
boxes.gears.undercut_min_angle(teeth, k=1.0)

	computes the minimum pitch angle, to that the given teeth count (and
profile shift) cause no undercut.






	
boxes.gears.undercut_min_teeth(pitch_angle, k=1.0)

	computes the minimum tooth count for a
spur gear so that no undercut with the given pitch_angle (in deg)
and an addendum = k * metric_module, where 0 < k < 1

Note:
The return value should be rounded upwards for perfect safety. E.g.
min_teeth = int(math.ceil(undercut_min_teeth(20.0)))    # 18, not 17








boxes.lids module




boxes.mounts module




boxes.parts module


	
class boxes.parts.Parts(boxes)

	Bases: object


	
concaveKnob(diameter, n=3, rounded=0.2, angle=70, hole=0, callback=None, move='')

	Knob with dents to be easier to be gripped


	Parameters

	
	diameter – diameter of the knob


	n – (Default value = 3) number of dents


	rounded – (Default value = 0.2) proportion of circumferen remaining


	angle – (Default value = 70) angle the dents meet the circumference


	hole – (Default value = 0)


	callback – (Default value = None) called in the center


	move – (Defaultvalue = None)













	
disc(diameter, hole=0, callback=None, move='')

	Simple disc


	Parameters

	
	diameter – diameter of the disc


	hole – (Default value = 0)


	callback – (Default value = None) called in the center


	move – (Defaultvalue = None)













	
ringSegment(r_outside, r_inside, angle, n=1, move=None)

	Ring Segment


	Parameters

	
	r_outside – outer radius


	r_inside – inner radius


	angle – anlge the segment is spanning


	n – (Default value = 1) number of segments


	move – (Defaultvalue = None)













	
waivyKnob(diameter, n=20, angle=45, hole=0, callback=None, move='')

	Disc with a waivy edge to be easier to be gripped


	Parameters

	
	diameter – diameter of the knob


	n – (Default value = 20) number of waves


	angle – (Default value = 45) maximum angle of the wave


	hole – (Default value = 0)


	callback – (Default value = None) called in the center


	move – (Defaultvalue = None)

















	
boxes.parts.arcOnCircle(spanning_angle, outgoing_angle, r=1.0)

	






boxes.pulley module

// Parametric Pulley with multiple belt profiles
// by droftarts January 2012

// Based on pulleys by:
// http://www.thingiverse.com/thing:11256 by me!
// https://github.com/prusajr/PrusaMendel by Josef Prusa
// http://www.thingiverse.com/thing:3104 by GilesBathgate
// http://www.thingiverse.com/thing:2079 by nophead

// dxf tooth data from http://oem.cadregister.com/asp/PPOW_Entry.asp?company=915217&elementID=07807803/METRIC/URETH/WV0025/F
// pulley diameter checked and modelled from data at http://www.sdp-si.com/D265/HTML/D265T016.html


	
class boxes.pulley.Pulley(boxes)

	Bases: object


	
diameter(teeth, profile)

	




	
drawPoints(lines, kerfdir=1)

	




	
classmethod getProfiles()

	




	
profile_data = {'40DP': (0.457, 1.226), 'AT5': (1.19, 4.268), 'GT2_2mm': (0.764, 1.494), 'GT2_3mm': (1.169, 2.31), 'GT2_5mm': (1.969, 3.952), 'H': (1.905, 5.359), 'HTD_3mm': (1.289, 2.27), 'HTD_5mm': (2.199, 3.781), 'HTD_8mm': (3.607, 6.603), 'MXL': (0.508, 1.321), 'T10': (2.5, 6.13), 'T2_5': (0.7, 1.678), 'T5': (1.19, 3.264), 'XL': (1.27, 3.051)}

	




	
spacing = {'40DP': (False, 2.07264, 0.1778), 'AT5': (True, 0.6523, 1.591, 1.064), 'GT2_2mm': (False, 2, 0.254), 'GT2_3mm': (False, 3, 0.381), 'GT2_5mm': (False, 5, 0.5715), 'H': (False, 9.525, 0.381), 'HTD_3mm': (False, 3, 0.381), 'HTD_5mm': (False, 5, 0.5715), 'HTD_8mm': (False, 8, 0.6858), 'MXL': (False, 2.032, 0.254), 'T10': (False, 10, 0.93), 'T2_5': (True, 0.7467, 0.796, 1.026), 'T5': (True, 0.6523, 1.591, 1.064), 'XL': (False, 5.08, 0.254)}

	




	
teeth = {'40DP': [[-0.612775, -0.5], [-0.612775, 0], [-0.574719, 0.010187], [-0.546453, 0.0381], [-0.355953, 0.3683], [-0.327604, 0.405408], [-0.291086, 0.433388], [-0.248548, 0.451049], [-0.202142, 0.4572], [0.202494, 0.4572], [0.248653, 0.451049], [0.291042, 0.433388], [0.327609, 0.405408], [0.356306, 0.3683], [0.546806, 0.0381], [0.574499, 0.010187], [0.612775, 0], [0.612775, -0.5]], 'AT5': [[-2.134129, -0.75], [-2.134129, 0], [-2.058023, 0.005488], [-1.984595, 0.021547], [-1.914806, 0.047569], [-1.849614, 0.082947], [-1.789978, 0.127073], [-1.736857, 0.179338], [-1.691211, 0.239136], [-1.653999, 0.305859], [-1.349199, 0.959203], [-1.286933, 1.054635], [-1.201914, 1.127346], [-1.099961, 1.173664], [-0.986896, 1.18992], [0.986543, 1.18992], [1.099614, 1.173664], [1.201605, 1.127346], [1.286729, 1.054635], [1.349199, 0.959203], [1.653646, 0.305859], [1.690859, 0.239136], [1.73651, 0.179338], [1.789644, 0.127073], [1.849305, 0.082947], [1.914539, 0.047569], [1.984392, 0.021547], [2.057906, 0.005488], [2.134129, 0], [2.134129, -0.75]], 'GT2_2mm': [[-0.747183, -0.5], [-0.747183, 0], [-0.647876, 0.037218], [-0.598311, 0.130528], [-0.578556, 0.238423], [-0.547158, 0.343077], [-0.504649, 0.443762], [-0.451556, 0.53975], [-0.358229, 0.636924], [-0.2484, 0.707276], [-0.127259, 0.750044], [0, 0.76447], [0.127259, 0.750044], [0.2484, 0.707276], [0.358229, 0.636924], [0.451556, 0.53975], [0.504797, 0.443762], [0.547291, 0.343077], [0.578605, 0.238423], [0.598311, 0.130528], [0.648009, 0.037218], [0.747183, 0], [0.747183, -0.5]], 'GT2_3mm': [[-1.155171, -0.5], [-1.155171, 0], [-1.065317, 0.016448], [-0.989057, 0.062001], [-0.93297, 0.130969], [-0.90364, 0.217664], [-0.863705, 0.408181], [-0.800056, 0.591388], [-0.713587, 0.765004], [-0.60519, 0.926747], [-0.469751, 1.032548], [-0.320719, 1.108119], [-0.162625, 1.153462], [0, 1.168577], [0.162625, 1.153462], [0.320719, 1.108119], [0.469751, 1.032548], [0.60519, 0.926747], [0.713587, 0.765004], [0.800056, 0.591388], [0.863705, 0.408181], [0.90364, 0.217664], [0.932921, 0.130969], [0.988924, 0.062001], [1.065168, 0.016448], [1.155171, 0], [1.155171, -0.5]], 'GT2_5mm': [[-1.975908, -0.75], [-1.975908, 0], [-1.797959, 0.03212], [-1.646634, 0.121224], [-1.534534, 0.256431], [-1.474258, 0.426861], [-1.446911, 0.570808], [-1.411774, 0.712722], [-1.368964, 0.852287], [-1.318597, 0.989189], [-1.260788, 1.123115], [-1.195654, 1.25375], [-1.12331, 1.380781], [-1.043869, 1.503892], [-0.935264, 1.612278], [-0.817959, 1.706414], [-0.693181, 1.786237], [-0.562151, 1.851687], [-0.426095, 1.9027], [-0.286235, 1.939214], [-0.143795, 1.961168], [0, 1.9685], [0.143796, 1.961168], [0.286235, 1.939214], [0.426095, 1.9027], [0.562151, 1.851687], [0.693181, 1.786237], [0.817959, 1.706414], [0.935263, 1.612278], [1.043869, 1.503892], [1.123207, 1.380781], [1.195509, 1.25375], [1.26065, 1.123115], [1.318507, 0.989189], [1.368956, 0.852287], [1.411872, 0.712722], [1.447132, 0.570808], [1.474611, 0.426861], [1.534583, 0.256431], [1.646678, 0.121223], [1.798064, 0.03212], [1.975908, 0], [1.975908, -0.75]], 'H': [[-2.6797, -1], [-2.6797, 0], [-2.600907, 0.006138], [-2.525342, 0.024024], [-2.45412, 0.052881], [-2.388351, 0.091909], [-2.329145, 0.140328], [-2.277614, 0.197358], [-2.234875, 0.262205], [-2.202032, 0.334091], [-1.75224, 1.57093], [-1.719538, 1.642815], [-1.676883, 1.707663], [-1.62542, 1.764693], [-1.566256, 1.813112], [-1.500512, 1.85214], [-1.4293, 1.880997], [-1.353742, 1.898883], [-1.274949, 1.905021], [1.275281, 1.905021], [1.354056, 1.898883], [1.429576, 1.880997], [1.500731, 1.85214], [1.566411, 1.813112], [1.625508, 1.764693], [1.676919, 1.707663], [1.719531, 1.642815], [1.752233, 1.57093], [2.20273, 0.334091], [2.235433, 0.262205], [2.278045, 0.197358], [2.329455, 0.140328], [2.388553, 0.091909], [2.454233, 0.052881], [2.525384, 0.024024], [2.600904, 0.006138], [2.6797, 0], [2.6797, -1]], 'HTD_3mm': [[-1.135062, -0.5], [-1.135062, 0], [-1.048323, 0.015484], [-0.974284, 0.058517], [-0.919162, 0.123974], [-0.889176, 0.206728], [-0.81721, 0.579614], [-0.800806, 0.653232], [-0.778384, 0.72416], [-0.750244, 0.792137], [-0.716685, 0.856903], [-0.678005, 0.918199], [-0.634505, 0.975764], [-0.586483, 1.029338], [-0.534238, 1.078662], [-0.47807, 1.123476], [-0.418278, 1.16352], [-0.355162, 1.198533], [-0.289019, 1.228257], [-0.22015, 1.25243], [-0.148854, 1.270793], [-0.07543, 1.283087], [-0.000176, 1.28905], [0.075081, 1.283145], [0.148515, 1.270895], [0.219827, 1.252561], [0.288716, 1.228406], [0.354879, 1.19869], [0.418018, 1.163675], [0.477831, 1.123623], [0.534017, 1.078795], [0.586276, 1.029452], [0.634307, 0.975857], [0.677809, 0.91827], [0.716481, 0.856953], [0.750022, 0.792167], [0.778133, 0.724174], [0.800511, 0.653236], [0.816857, 0.579614], [0.888471, 0.206728], [0.919014, 0.123974], [0.974328, 0.058517], [1.048362, 0.015484], [1.135062, 0], [1.135062, -0.5]], 'HTD_5mm': [[-1.89036, -0.75], [-1.89036, 0], [-1.741168, 0.02669], [-1.61387, 0.100806], [-1.518984, 0.21342], [-1.467026, 0.3556], [-1.427162, 0.960967], [-1.398568, 1.089602], [-1.359437, 1.213531], [-1.310296, 1.332296], [-1.251672, 1.445441], [-1.184092, 1.552509], [-1.108081, 1.653042], [-1.024167, 1.746585], [-0.932877, 1.832681], [-0.834736, 1.910872], [-0.730271, 1.980701], [-0.62001, 2.041713], [-0.504478, 2.09345], [-0.384202, 2.135455], [-0.259708, 2.167271], [-0.131524, 2.188443], [-0.000176, 2.198511], [0.131296, 2.188504], [0.259588, 2.167387], [0.384174, 2.135616], [0.504527, 2.093648], [0.620123, 2.04194], [0.730433, 1.980949], [0.834934, 1.911132], [0.933097, 1.832945], [1.024398, 1.746846], [1.108311, 1.653291], [1.184308, 1.552736], [1.251865, 1.445639], [1.310455, 1.332457], [1.359552, 1.213647], [1.39863, 1.089664], [1.427162, 0.960967], [1.467026, 0.3556], [1.518984, 0.21342], [1.61387, 0.100806], [1.741168, 0.02669], [1.89036, 0], [1.89036, -0.75]], 'HTD_8mm': [[-3.301471, -1], [-3.301471, 0], [-3.16611, 0.012093], [-3.038062, 0.047068], [-2.919646, 0.10297], [-2.813182, 0.177844], [-2.720989, 0.269734], [-2.645387, 0.376684], [-2.588694, 0.496739], [-2.553229, 0.627944], [-2.460801, 1.470025], [-2.411413, 1.691917], [-2.343887, 1.905691], [-2.259126, 2.110563], [-2.158035, 2.30575], [-2.041518, 2.490467], [-1.910478, 2.66393], [-1.76582, 2.825356], [-1.608446, 2.973961], [-1.439261, 3.10896], [-1.259169, 3.22957], [-1.069074, 3.335006], [-0.869878, 3.424485], [-0.662487, 3.497224], [-0.447804, 3.552437], [-0.226732, 3.589341], [-0.000176, 3.607153], [0.226511, 3.589461], [0.447712, 3.552654], [0.66252, 3.497516], [0.870027, 3.424833], [1.069329, 3.33539], [1.259517, 3.229973], [1.439687, 3.109367], [1.608931, 2.974358], [1.766344, 2.825731], [1.911018, 2.664271], [2.042047, 2.490765], [2.158526, 2.305998], [2.259547, 2.110755], [2.344204, 1.905821], [2.411591, 1.691983], [2.460801, 1.470025], [2.553229, 0.627944], [2.588592, 0.496739], [2.645238, 0.376684], [2.720834, 0.269734], [2.81305, 0.177844], [2.919553, 0.10297], [3.038012, 0.047068], [3.166095, 0.012093], [3.301471, 0], [3.301471, -1]], 'MXL': [[-0.660421, -0.5], [-0.660421, 0], [-0.621898, 0.006033], [-0.587714, 0.023037], [-0.560056, 0.049424], [-0.541182, 0.083609], [-0.417357, 0.424392], [-0.398413, 0.458752], [-0.370649, 0.48514], [-0.336324, 0.502074], [-0.297744, 0.508035], [0.297744, 0.508035], [0.336268, 0.502074], [0.370452, 0.48514], [0.39811, 0.458752], [0.416983, 0.424392], [0.540808, 0.083609], [0.559752, 0.049424], [0.587516, 0.023037], [0.621841, 0.006033], [0.660421, 0], [0.660421, -0.5]], 'T10': [[-3.06511, -1], [-3.06511, 0], [-2.971998, 0.007239], [-2.882718, 0.028344], [-2.79859, 0.062396], [-2.720931, 0.108479], [-2.651061, 0.165675], [-2.590298, 0.233065], [-2.539962, 0.309732], [-2.501371, 0.394759], [-1.879071, 2.105025], [-1.840363, 2.190052], [-1.789939, 2.266719], [-1.729114, 2.334109], [-1.659202, 2.391304], [-1.581518, 2.437387], [-1.497376, 2.47144], [-1.408092, 2.492545], [-1.314979, 2.499784], [1.314979, 2.499784], [1.408091, 2.492545], [1.497371, 2.47144], [1.581499, 2.437387], [1.659158, 2.391304], [1.729028, 2.334109], [1.789791, 2.266719], [1.840127, 2.190052], [1.878718, 2.105025], [2.501018, 0.394759], [2.539726, 0.309732], [2.59015, 0.233065], [2.650975, 0.165675], [2.720887, 0.108479], [2.798571, 0.062396], [2.882713, 0.028344], [2.971997, 0.007239], [3.06511, 0], [3.06511, -1]], 'T2_5': [[-0.839258, -0.5], [-0.839258, 0], [-0.770246, 0.021652], [-0.726369, 0.079022], [-0.529167, 0.620889], [-0.485025, 0.67826], [-0.416278, 0.699911], [0.416278, 0.699911], [0.484849, 0.67826], [0.528814, 0.620889], [0.726369, 0.079022], [0.770114, 0.021652], [0.839258, 0], [0.839258, -0.5]], 'T5': [[-1.632126, -0.5], [-1.632126, 0], [-1.568549, 0.004939], [-1.507539, 0.019367], [-1.450023, 0.042686], [-1.396912, 0.074224], [-1.349125, 0.113379], [-1.307581, 0.159508], [-1.273186, 0.211991], [-1.246868, 0.270192], [-1.009802, 0.920362], [-0.983414, 0.978433], [-0.949018, 1.030788], [-0.907524, 1.076798], [-0.859829, 1.115847], [-0.80682, 1.147314], [-0.749402, 1.170562], [-0.688471, 1.184956], [-0.624921, 1.189895], [0.624971, 1.189895], [0.688622, 1.184956], [0.749607, 1.170562], [0.807043, 1.147314], [0.860055, 1.115847], [0.907754, 1.076798], [0.949269, 1.030788], [0.9837, 0.978433], [1.010193, 0.920362], [1.246907, 0.270192], [1.273295, 0.211991], [1.307726, 0.159508], [1.349276, 0.113379], [1.397039, 0.074224], [1.450111, 0.042686], [1.507589, 0.019367], [1.568563, 0.004939], [1.632126, 0], [1.632126, -0.5]], 'XL': [[-1.525411, -1], [-1.525411, 0], [-1.41777, 0.015495], [-1.320712, 0.059664], [-1.239661, 0.129034], [-1.180042, 0.220133], [-0.793044, 1.050219], [-0.733574, 1.141021], [-0.652507, 1.210425], [-0.555366, 1.254759], [-0.447675, 1.270353], [0.447675, 1.270353], [0.555366, 1.254759], [0.652507, 1.210425], [0.733574, 1.141021], [0.793044, 1.050219], [1.180042, 0.220133], [1.239711, 0.129034], [1.320844, 0.059664], [1.417919, 0.015495], [1.525411, 0], [1.525411, -1]]}

	








	
boxes.pulley.mirrorx(points)

	




	
boxes.pulley.tooth_spaceing_curvefit(teeth, b, c, d)

	




	
boxes.pulley.tooth_spacing(teeth, tooth_pitch, pitch_line_offset)

	






boxes.robot module


	
class boxes.robot.RobotArg(includenone=False)

	Bases: object


	
choices()

	




	
html(name, default, translate)

	








	
class boxes.robot.RobotArmMM(boxes, servo, servo2=None)

	Bases: boxes.robot._RobotArm

Robot arm segment with two parallel servos






	
class boxes.robot.RobotArmMm(boxes, servo, servo2=None)

	Bases: boxes.robot._RobotArm

Robot arm segment with two orthogonal servos






	
class boxes.robot.RobotArmUU(boxes, servo, servo2=None)

	Bases: boxes.robot._RobotArm

Robot arm segment with two parallel sets of hinge knuckles






	
class boxes.robot.RobotArmUu(boxes, servo, servo2=None)

	Bases: boxes.robot._RobotArm

Robot arm segment with two orthogonal sets of hinge knuckles






	
class boxes.robot.RobotArmMu(boxes, servo, servo2=None)

	Bases: boxes.robot._RobotArm

Robot arm segment with a servo and an orthogonal sets of hinge knuckles








boxes.servos module


	
class boxes.servos.EyeEdge(boxes, servo, fingerHoles=None, driven=False, outset=False, **kw)

	Bases: boxes.edges.FingerHoleEdge


	
char = 'm'

	




	
margin()

	Space needed right of the starting point






	
startwidth()

	








	
class boxes.servos.Servo(boxes, axle=3)

	Bases: object


	
edges(edges)

	








	
class boxes.servos.Servo9g(boxes, axle=3)

	Bases: boxes.servos.Servo


	
axle_pos = 6.0

	




	
bottom(x=0.0, y=0.0, angle=90.0)

	




	
front(x=0.0, y=0.0, angle=90.0)

	




	
height = 22.5

	




	
hinge_depth()

	




	
hinge_width()

	




	
length = 28.0

	




	
servo_axle = 4.6

	




	
top(x=0.0, y=0.0, angle=90.0)

	




	
width = 12.0

	








	
class boxes.servos.Servo9gt(boxes, axle=3)

	Bases: boxes.servos.Servo9g


	
bottom(x=0.0, y=0.0, angle=90.0)

	




	
front(x=0.0, y=0.0, angle=90.0)

	




	
height = 35

	




	
top(x=0.0, y=0.0, angle=90.0)

	








	
class boxes.servos.ServoArg(includenone=False)

	Bases: object


	
choices()

	




	
html(name, default, translate)

	








	
boxes.servos.buildEdges(boxes, servo, chars='mMnN')

	






boxes.svgutil module


	
boxes.svgutil.getSizeInMM(tree)

	




	
boxes.svgutil.getViewBox(tree)

	




	
boxes.svgutil.svgMerge(box, inkscape, output)

	




	
boxes.svgutil.ticksPerMM(tree)

	






boxes.vectors module


	
boxes.vectors.circlepoint(r, a)

	




	
boxes.vectors.dotproduct(v1, v2)

	Dot product






	
boxes.vectors.kerf(points, k, closed=True)

	Outset points by k
Assumes a closed loop of points






	
boxes.vectors.mmul(m0, m1)

	




	
boxes.vectors.normalize(v)

	set lenght of vector to one






	
boxes.vectors.rotm(angle)

	Rotation matrix






	
boxes.vectors.tangent(x, y, r)

	angle and length of a tangent to a circle at x,y with raduis r






	
boxes.vectors.vadd(v1, v2)

	Sum of two vectors






	
boxes.vectors.vclip(v, length)

	




	
boxes.vectors.vdiff(p1, p2)

	vector from point1 to point2






	
boxes.vectors.vlength(v)

	




	
boxes.vectors.vorthogonal(v)

	orthogonal vector






	
boxes.vectors.vscalmul(v, a)

	scale vector by a






	
boxes.vectors.vtransl(v, m)

	






Module contents


	
class boxes.ArgparseEdgeType(edges=None)

	Bases: object

argparse type to select from a set of edge types


	
edges = []

	




	
html(name, default, translate)

	




	
inx(name, viewname, arg)

	




	
names = {'A': 'Abstract Edge Class', 'B': 'Abstract Edge Class', 'C': 'Abstract Edge Class', 'D': 'Edge (parallel slot wall Holes)', 'E': 'Straight Edge (outset by thickness)', 'F': 'Finger Joint (opposing side)', 'I': 'Edge with hinge pin', 'J': 'Edge with hinge pin (other end)', 'K': 'Edge with hinge pin (both ends)', 'L': 'Edge for slide on lid (box back)', 'M': 'Edge for slide on lid (box left)', 'N': 'Edge for slide on lid (box right)', 'O': 'Edge with chest hinge (other end)', 'P': 'Edge with chest hinge (other end)', 'Q': 'Edge opposing a chest hinge', 'R': 'Rack (and pinion) Edge', 'S': 'Stackable (top)', 'U': 'Edge with cabinet hinges top side', 'V': 'Edge with cabinet hinges 90° lid', 'X': 'Flex cut', 'a': 'Abstract Edge Class', 'b': 'Abstract Edge Class', 'c': 'Abstract Edge Class', 'd': 'Edge (parallel slot wall Holes)', 'e': 'Straight Edge', 'f': 'Finger Joint', 'g': 'Corrugated edge useful as an gipping area', 'h': 'Edge (parallel Finger Joint Holes)', 'i': 'Straight edge with hinge eye', 'j': 'Straight edge with hinge eye (other end)', 'k': 'Straight edge with hinge eye (both ends)', 'l': 'Edge for slide on lid (back)', 'm': 'Edge for slide on lid (left)', 'n': 'Edge for slide on lid (right)', 'o': 'Edge with chest hinge', 'p': 'Edge with chest hinge', 'q': 'Edge with pins for an chest hinge', 's': 'Stackable (bottom, finger joint holes)', 't': 'Triangle for handle', 'u': 'Edge with cabinet hinges', 'v': 'Edge with cabinet hinges for 90° lid', '|': 'Edge (orthogonal Finger Joint Holes)'}

	








	
class boxes.BoolArg

	Bases: object


	
html(name, default, _)

	








	
class boxes.Boxes

	Bases: object

Main class – Generator should sub class this


	
NEMA(size, x=0, y=0, angle=0, screwholes=None)

	Draw holes for mounting a NEMA stepper motor


	Parameters

	
	size – Nominal size in tenths of inches


	x – (Default value = 0)


	y – (Default value = 0)


	angle – (Default value = 0)













	
TX(size, x=0, y=0, angle=0)

	Draw a star pattern


	Parameters

	
	size – 1 to 100


	x – (Default value = 0)


	y – (Default value = 0)


	angle – (Default value = 0)













	
addPart(part, name=None)

	Add Edge or other part instance to this one and add it as attribute


	Parameters

	
	part – Callable


	name – (Default value = None) attribute name (__name__ as default)













	
addParts(parts)

	




	
addSettingsArgs(settings, prefix=None, **defaults)

	




	
adjustSize(l, e1=True, e2=True)

	




	
bedBoltHole(length, bedBoltSettings=None, tabs=0)

	Draw an edge with slot for a bed bolt


	Parameters

	
	length – length of the edge in mm


	bedBoltSettings – (Default value = None) Dimmensions of the slot













	
buildArgParser(*l, **kw)

	Add commonly used arguments


	Parameters

	
	*l – parameter names


	**kw – parameters with new default values








Supported parameters are


	floats: x, y, h, hi


	argparseSections: sx, sy, sh


	ArgparseEdgeType: bottom_edge, top_edge


	boolarg: outside


	str (selection): nema_mount









	
cc(callback, number, x=0.0, y=None)

	Call callback from edge of a part


	Parameters

	
	callback – callback (callable or list of callables)


	number – number of the callback


	x – (Default value = 0.0) x position to be call on


	y – (Default value = None) y position to be called on (default does burn correction)













	
circle(x, y, r)

	Draw a round disc


	Parameters

	
	x – position


	y – postion


	r – radius













	
close()

	Finish rendering

Flush canvas to disk and convert output to requested format if needed.
Call after .render()






	
corner(degrees, radius=0, tabs=0)

	Draw a corner

This is what does the burn corrections


	Parameters

	
	degrees – angle


	radius – (Default value = 0)













	
curveTo(x1, y1, x2, y2, x3, y3)

	control point 1, control point 2, end point


	Parameters

	
	x1 – 


	y1 – 


	x2 – 


	y2 – 


	x3 – 


	y3 – 













	
dHole(x, y, r=None, d=None, w=None, rel_w=0.75, angle=0)

	




	
description = ''

	




	
edge(length, tabs=0)

	Simple line
:param length: length in mm






	
edgeCorner(edge1, edge2, angle=90)

	Make a corner between two Edges. Take width of edges into account






	
fingerHoleRectangle(dx, dy, x=0.0, y=0.0, angle=0.0, outside=False)

	Place finger holes for four walls - attaching a box on this plane


	Parameters

	
	dx – size in x direction


	dy – size in y direction


	x – x position of the center


	y – y position of the center


	angle – angle in which the rectangle is placed


	outside – meassure size from the outside of the walls - not the inside













	
flangedWall(x, y, edges='FFFF', flanges=None, r=0.0, callback=None, move=None)

	Rectangular wall with flanges extending the regular size

This is similar to the rectangularWall but it may extend to either side
replacing the F edge with fingerHoles. Use with E and F for edges only.


	Parameters

	
	x – width


	y – height


	edges – (Default value = “FFFF”) bottom, right, top, left


	flanges – (Default value = None) list of width of the flanges


	r – radius of the corners of the flange


	callback – (Default value = None)


	move – (Default value = None)













	
flatHole(x, y, r=None, d=None, w=None, rel_w=0.75, angle=0)

	




	
flex2D(x, y, width=1)

	Fill a rectangle with a pattern allowing bending in both axis


	Parameters

	
	x – width


	y – height


	width – width between the lines of the pattern in multiples of thickness













	
getEntry(param, idx)

	Get entry from list or items itself


	Parameters

	
	param – list or item


	idx – index in list













	
grip(length, depth)

	Corrugated edge useful as an gipping area


	Parameters

	
	length – length


	depth – depth of the grooves













	
handle(x, h, hl, r=30)

	Creates an Edge with a handle


	Parameters

	
	x – width in mm


	h – height in mm


	hl – height if th grip hole


	r – (Default value = 30) radius of the corners













	
hexHolesCircle(d, settings=None)

	Fill circle with holes in a hex pattern


	Parameters

	
	d – diameter of the circle


	settings – (Default value = None)













	
hexHolesHex(h, settings=None, grow=None)

	Fill a hexagon with holes in a hex pattern


	Parameters

	
	h – height


	settings – (Default value = None)


	grow – (Default value = None)













	
hexHolesPlate(x, y, rc, settings=None)

	Fill a plate with holes in a hex pattern


	Parameters

	
	x – width


	y – height


	rc – radius of the corners


	settings – (Default value = None)













	
hexHolesRectangle(x, y, settings=None, skip=None)

	Fills a rectangle with holes in a hex pattern.

Settings have:
r : radius of holes
b : space between holes
style : what types of holes (not yet implemented)


	Parameters

	
	x – width


	y – height


	settings – (Default value = None)


	skip – (Default value = None) function to check if hole should be present
gets x, y, r, b, posx, posy













	
hole(x, y, r=0.0, d=0.0, tabs=0)

	Draw a round hole


	Parameters

	
	x – position


	y – postion


	r – radius













	
latch(length, positive=True, reverse=False)

	Latch to fix a flex box door to the box


	Parameters

	
	length – length in mm


	positive – (Default value = True) False: Door side; True: Box side


	reverse – (Default value = False) True when running away from the latch













	
mirrorX(f, offset=0.0)

	Wrap a function to draw mirrored at the y axis


	Parameters

	
	f – function to wrap


	offset – (default value = 0.0) axis to mirror at













	
mirrorY(f, offset=0.0)

	Wrap a function to draw mirrored at the x axis


	Parameters

	
	f – function to wrap


	offset – (default value = 0.0) axis to mirror at













	
move(x, y, where, before=False)

	Intended to be used by parts
where can be combinations of “up” or “down”, “left” or “right”, “only”,
“mirror” and “rotated”
when “only” is included the move is only done when before is True
“mirror” will flip the part along the y axis
“rotated” draws the parts rotated 90 counter clockwise
The function returns whether actual drawing of the part
should be omited.


	Parameters

	
	x – width of part


	y – height of part


	where – which direction to move


	before – (Default value = False) called before or after part being drawn













	
moveArc(angle, r=0.0)

	
	Parameters

	
	angle – 


	r – (Default value = 0.0)













	
moveTo(x, y=0.0, degrees=0)

	Move coordinate system to given point


	Parameters

	
	x – 


	y – (Default value = 0.0)


	degrees – (Default value = 0)













	
nema_sizes = {8: (20.3, 16, 15.4, 3), 11: (28.2, 22, 23, 4), 14: (35.2, 22, 26, 4), 16: (39.2, 22, 31, 4), 17: (42.2, 22, 31, 4), 23: (56.4, 38.1, 47.1, 5.2), 24: (60, 36, 49.8, 5.1), 34: (86.3, 73, 69.8, 6.6), 42: (110, 55.5, 89, 8.5)}

	




	
open()

	Prepare for rendering

Create canvas and edge and other objects
Call this before .render()






	
parseArgs(args=None)

	Parse command line parameters


	Parameters

	args – (Default value = None) parameters, None for using sys.argv










	
partsMatrix(n, width, move, part, *l, **kw)

	place many of the same part


	Parameters

	
	n – number of parts


	width – number of parts in a row (0 for same as n)


	move – (Default value = None)


	part – callable that draws a part and knows move param


	*l – params for part


	**kw – keyword params for part













	
polygonWall(borders, edge='f', turtle=False, callback=None, move=None)

	




	
polygonWalls(borders, h, bottom='F', top='F', symetrical=True)

	




	
polyline(*args)

	Draw multiple connected lines


	Parameters

	*args – Alternating length in mm and angle in degrees.





lengths may be a tuple (length, #tabs)
angles may be tuple (angle, radius)






	
rectangularHole(x, y, dx, dy, r=0)

	Draw an rectangulat hole


	Parameters

	
	x – position


	y – position


	dx – width


	dy – height


	r – (Default value = 0) radius of the corners













	
rectangularTriangle(x, y, edges='eee', r=0.0, num=1, bedBolts=None, bedBoltSettings=None, callback=None, move=None)

	Rectangular triangular wall


	Parameters

	
	x – width


	y – height


	edges – (Default value = “eee”) bottom, right[, diagonal]


	r – radius towards the hypothenuse


	num – (Default value = 1) number of triangles


	bedBolts – (Default value = None)


	bedBoltSettings – (Default value = None)


	callback – (Default value = None)


	move – (Default value = None)













	
rectangularWall(x, y, edges='eeee', ignore_widths=[], holesMargin=None, holesSettings=None, bedBolts=None, bedBoltSettings=None, callback=None, move=None)

	Rectangular wall for all kind of box like objects


	Parameters

	
	x – width


	y – height


	edges – (Default value = “eeee”) bottom, right, top, left


	ignore_widths – list of edge_widths added to adjacent edge


	holesMargin – (Default value = None)


	holesSettings – (Default value = None)


	bedBolts – (Default value = None)


	bedBoltSettings – (Default value = None)


	callback – (Default value = None)


	move – (Default value = None)













	
regularPolygon(corners=3, radius=None, h=None, side=None)

	Give messures of a regular polygone


	Parameters

	
	corners – number of corners of the polygone


	radius – distance center to one of the corners


	h – distance center to one of the sides (height of sector)


	side – length of one side






	Returns

	(radius, h, side)










	
regularPolygonAt(x, y, corners, angle=0, r=None, h=None, side=None)

	Draw regular polygone






	
regularPolygonWall(corners=3, r=None, h=None, side=None, edges='e', hole=None, callback=None, move=None)

	Create regular polygone as a wall


	Parameters

	
	corners – number of corners of the polygone


	radius – distance center to one of the corners


	h – distance center to one of the sides (height of sector)


	side – length of one side


	edges – (Default value = “e”, may be string/list of length corners)


	hole – diameter of central hole (Default value = 0)


	callback – (Default value = None, middle=0, then sides=1..)


	move – (Default value = None)













	
render()

	Implement this method in your sub class.

You will typically need to call .parseArgs() before calling this one






	
roundedPlate(x, y, r, edge='f', callback=None, holesMargin=None, holesSettings=None, bedBolts=None, bedBoltSettings=None, wallpieces=1, extend_corners=True, move=None)

	Plate with rounded corner fitting to .surroundingWall()

For the callbacks the sides are counted depending on wallpieces


	Parameters

	
	x – width


	y – hight


	r – radius of the corners


	callback – (Default value = None)


	holesMargin – (Default value = None) set to get hex holes


	holesSettings – (Default value = None)


	bedBolts – (Default value = None)


	bedBoltSettings – (Default value = None)


	wallpieces – (Default value = 1) # of separate surrounding walls


	extend_corners – (Default value = True) have corners outset with teh edges


	move – (Default value = None)













	
saved_context()

	Generator: for saving and restoring contexts.






	
set_font(style, bold=False, italic=False)

	Set font style used
:param style: “serif”, “sans-serif” or “monospaced”
:param bold: Use bold font
:param italic: Use italic font






	
set_source_color(color)

	Sets the color of the pen.






	
step(out)

	Create a parallel step prependicular to the current direction
Positive values move to the outside of the part






	
surroundingWall(x, y, r, h, bottom='e', top='e', left='D', right='d', pieces=1, extend_corners=True, callback=None, move=None)

	Wall(s) with flex fiting around a roundedPlate()

For the callbacks the sides are counted depending on pieces


	Parameters

	
	x – width of matching roundedPlate


	y – height of matching roundedPlate


	r – corner radius of matching roundedPlate


	h – inner height of the wall (without edges)


	bottom – (Default value = ‘e’) Edge type


	top – (Default value = ‘e’) Edge type


	left – (Default value = ‘D’) left edge(s)


	right – (Default value = ‘d’) right edge(s)


	pieces – (Default value = 1) number of separate pieces


	callback – (Default value = None)


	move – (Default value = None)













	
text(text, x=0, y=0, angle=0, align='', fontsize=10, color=[0.0, 0.0, 0.0])

	Draw text


	Parameters

	
	text – text to render


	x – (Default value = 0)


	y – (Default value = 0)


	angle – (Default value = 0)


	align – (Default value = “”) string with combinations of (top|middle|bottom) and (left|center|right) separated by a space













	
trapezoidSideWall(w, h0, h1, edges='eeee', radius=0.0, callback=None, move=None)

	Rectangular trapezoidal wall


	Parameters

	
	w – width


	h0 – left height


	h1 – right height


	edges – (Default value = “eeee”) bottom, right, left


	radius – (Default vaule = 0.0) radius of upper corners


	callback – (Default value = None)


	move – (Default value = None)













	
trapezoidWall(w, h0, h1, edges='eeee', callback=None, move=None)

	Rectangular trapezoidal wall


	Parameters

	
	w – width


	h0 – left height


	h1 – right height


	edges – (Default value = “eee”) bottom, right, left


	callback – (Default value = None)


	move – (Default value = None)













	
tx_sizes = {1: 0.61, 2: 0.7, 3: 0.82, 4: 0.96, 5: 1.06, 6: 1.27, 7: 1.49, 8: 1.75, 9: 1.87, 10: 2.05, 15: 2.4, 20: 2.85, 25: 3.25, 30: 4.05, 40: 4.85, 45: 5.64, 50: 6.45, 55: 8.05, 60: 9.6, 70: 11.2, 80: 12.8, 90: 14.4, 100: 16.0}

	




	
ui_group = 'Misc'

	




	
webinterface = True

	








	
class boxes.HexHolesSettings(thickness, relative=True, **kw)

	Bases: boxes.edges.Settings

Settings for hexagonal hole patterns

Values:


	absolute
* diameter : 5.0 : diameter of the holes
* distance : 3.0 : distance between the holes
* style : “circles” : currently only supported style





	
absolute_params = {'diameter': 10.0, 'distance': 3.0, 'style': ('circle',)}

	




	
relative_params = {}

	








	
class boxes.NutHole(boxes, settings)

	Bases: object

Draw a hex nut


	
sizes = {'M1.6': (3.2, 1.3), 'M10': (16, 8.4), 'M12': (18, 10.8), 'M14': (21, 12.8), 'M16': (24, 14.8), 'M2': (4, 1.6), 'M2.5': (5, 2.0), 'M20': (30, 18.0), 'M24': (36, 21.5), 'M3': (5.5, 2.4), 'M30': (46, 25.6), 'M36': (55, 31), 'M4': (7, 3.2), 'M42': (65, 34), 'M48': (75, 38), 'M5': (8, 4.7), 'M56': (85, 45), 'M6': (10, 5.2), 'M64': (95, 51), 'M8': (13.7, 6.8)}

	








	
boxes.argparseSections(s)

	Parse sections parameter


	Parameters

	s – string to parse










	
boxes.dist(dx, dy)

	Return distance


	Parameters

	
	dx – delta x


	dy – delat y













	
boxes.holeCol(func)

	Wrapper: color holes differently


	Parameters

	func – function to wrap










	
boxes.restore(func)

	Wrapper: Restore coordiantes after function


	Parameters

	func – function to wrap















          

      

      

    

  

    
      
          
            
  
boxes



	boxes package
	Subpackage boxes.generators

	Submodules

	boxes.Color module

	boxes.edges module

	boxes.formats module

	boxes.gears module

	boxes.lids module

	boxes.mounts module

	boxes.parts module

	boxes.pulley module

	boxes.robot module

	boxes.servos module

	boxes.svgutil module

	boxes.vectors module

	Module contents













          

      

      

    

  _static/comment.png





_static/down-pressed.png





_static/comment-bright.png





_static/comment-close.png





_static/file.png





_static/minus.png





_static/down.png





_static/up-pressed.png





nav.xhtml

    
      Table of Contents


      
        		
          Boxes.py
        


        		
          About Boxes.py
          
            		
              Features
            


            		
              Documentation
            


          


        


        		
          Installation
          
            		
              Requirements
              
                		
                  Affine
                


                		
                  Markdown
                


                		
                  LXML
                


                		
                  setuptools
                


                		
                  ps2edit
                


                		
                  Python
                


                		
                  Sphinx
                


              


            


            		
              Running from working dir
            


            		
              Inkscape
            


            		
              Platform specific instructions
              
                		
                  macOS
                


                		
                  Windows
                


              


            


          


        


        		
          Using Boxes.py
          
            		
              Units of meassurement
            


            		
              Default arguments
              
                		
                  thickness
                


                		
                  burn
                


                		
                  format
                


                		
                  tabs
                


                		
                  debug
                


                		
                  reference
                


              


            


            		
              Edge Type parameters
            


          


        


        		
          Contributing to Boxes.py
          
            		
              Writing code for Boxes.py
              
                		
                  Writing new Generators
                


              


            


            		
              Improving the Documentation
            


            		
              Improving the User Interface
            


            		
              Reporting bugs
            


            		
              Suggesting new generators or features
            


          


        


        		
          Using the Boxes.py API
          
            		
              Architecture
              
                		
                  User Interfaces
                


                		
                  Generators
                


                		
                  Parts
                


                		
                  Navigation and Turtle Graphics
                


                		
                  Edges
                


                		
                  Turtle graphics
                


                		
                  Simple drawing commands
                


                		
                  Back end
                


              


            


            		
              Generators
              
                		
                  Handling Generators
                


              


            


            		
              Generator Arguments
              
                		
                  Edge style arguments
                


                		
                  Default Arguments
                


                		
                  Accessing the Arguments
                


              


            


            		
              Navigation
            


            		
              Parts
              
                		
                  The callback parameter
                


                		
                  The move parameter
                


                		
                  The edges parameter
                


                		
                  PartsMatrix
                


              


            


            		
              Existing Parts
              
                		
                  Parts Class
                


              


            


            		
              Edges
              
                		
                  Edge base class
                


                		
                  Settings Class
                


                		
                  Straight Edges
                


                		
                  Grip
                


                		
                  Stackable Edges
                


                		
                  Finger joints
                


                		
                  Dove Tail Joints
                


                		
                  Flex
                


                		
                  Slots
                


                		
                  CompoundEdge
                


                		
                  Hinges
                


              


            


            		
              Drawing commands
              
                		
                  Turtle Graphics commands
                


                		
                  Draw Commands
                


              


            


            		
              Burn correction
              
                		
                  Programmer’s perspective
                


              


            


            		
              Examples
              
                		
                  Housing for some electronics
                


                		
                  NemaMount
                


                		
                  DisplayShelf
                


                		
                  BinTray
                


                		
                  Stachel
                


              


            


          


        


        		
          All Box Generators
        


      


    
  

_static/plus.png





_images/windows_boxespy_zip_extract.png
o mee 3

Compressed Folder Tools

Bt o
< © 4 &> ThiEPC 5 Downloads v[o] [ serchbo
Name - Date modified Type Size
# Quick access
1 (e 2262019 1237AM  Compressed (zpped) 2uske
2@ OneDrive = i S 10212 400 i icave
re @ inkscape-0.92 464 exe
] pycairo-1.18.0-cp37-p3 < [ Extract Compressed (Zipped) Folders
& Network % python-37.2-amdbk.ex
4 Homegroup Select a Destination and Extract Files
Files will be extracted tothis folder:
C\Users\twseR1\Downloads\ Browse...

[Show extracted fils when complete

Sitems  1item selected 219 MB

40 T dx ENG

»





_images/windows_browser_boxespy.png
wwrmo o $ =

Boxes.py

Create boxes and more with a laser cutter!

Boxes.py is an Open Source box generator written in Python. It features both finished parametrized
generators as well as a Python AP for writing your own. It features finger and (fiat) dovetail joints, flex
cuts, holes and slots for screws, hinges, gears, pulleys and much more:

» Boxes

» Boxes with flex

» Trays and Drawer Inserts
» Shelves

» Parts and Samples

» Misc

» Unstable






_static/up.png





_images/windows_cmd_python_boxesserver_firewall.png
BIREX-

B C:AWINDOWS\system32\cmd.exe - python scripts\boxesserver

Wind

d some features of this

\python37python.exe
Alow Python to cor e on these networks:

my home or work

M
2/26/2019






_images/windows_install_python_path.png
]

Recycle Bin

on 3.7.2 (64-bit)

th default settin

-

Python\Python37

tallation
and features

python

windows

233AM

O B, @ 9 o % AT Ce B






_images/windows_browser_download_boxespy.png
©) GitHub - florianfesti/bores: B X

® & GitHub, |nc(q5) https://github.com/florianfesti/boxes R+l 1Y @ @ s

GitHub? - Enterprise Explore -~ Marketplace Pricing gn up

florianfesti / boxes OWatch | 24 | kstr 167 | YFork 60

<> Code Issues 24 Pull requests 2 Projects 0 Insights

Boxes.py - laser cutting boxes and more

python laser lasercutter  svg  boxgenerator 24 jupyter-notebook

@ 811 commits 2 branches © 0 releases 2217 contributors o GPL-3.0
—
Branch: master ~ Find file
() o e e e T i Clone with HTTPS @
Use Git or checkout with SVN using the web URL.
B boes Fix typo in help text for tabs e Gt or checkoutu veng the we
https://github. con/Florianfesti/boxes.
B documentation Fix link in installation guide and minor typos
B examples changed /bin/bash to /usr/bin/env bash
Open in Desktop

B inkex Build and ship inkscape inx files
B scripts Remove .open( call from the .render( method 17 days ago
i static Use 2 less insane size for the favicon 18 days ago

hitps://github.com/florianfesti/boxes/archive/masterzip >






_images/windows_browser_download_python.png
<« C @ | ® @ Python Software Foundation (US) | httpsy//www.python.org/downloads/windows/ -om Ao & =

) ~

Success Stories News Events

Downloads Documentation Community

Al releases

Python » Dowrt Download for Windows

Source code
Python 37.2

Pyth ozn Note that Python 3.5+ cannot be used on Windows
Mac 0S X XP or earlier.

Not the OS you are looking for? Python can be used
on many operating systems and environments
View the fulllist of downloads.

= Latest Python © Other Platforms
= Latest Python ;

License

Stable Rele: Altemative Implementations

= Python 3.7.2 - Dec. 24, 2018 = Python 3.8.0a2 - Feb. 25, 2019
Note that Python 3.7.2 cannot be used on Windows XP or ear- = Download Windows help file
lier. = Download Windows x86-64 embeddable zip file

Download Windows x86-64 executable installer
= Download Windows help file

Download Windows x86-64 web-based installer

. Dch d Windows x86-64 embeddable zip file
Download Windows x86 embeddable zip file
= Downlo€g Windows x86-64 executable installer
e ———— Download Windows x86 executable installer
= Download Windows x86-64 w
https://www python.org/downloadswindows/

Download Windows x86 web-based installer






_static/ajax-loader.gif





