
Contact Goal/Theme Lesson Time Module Topic/Content Link Content written down Lesson wiki Lesson made Content recordedTo-Do -When -Who Questions/IssuesTo-Do backlog or link
First 4 days: Every participant builds and takes home a 3-in-1 CNC machine with quick-exchange toolheads. We also build a cordless welder.
Day 1  : First 4 days: Every participant builds and takes home a 3-in-1 CNC machine with quick-exchange toolheads. We also build a cordless welder.

1
9am, Welcome & 

OSE 
Introduction

OSE & STEAM Camp Introduction 30 https://wiki.opensourceecology.org/wiki/OSE_Introduction trash-canned Marcin No pause?
Participant introduction & STEAM camp expectations

30

2 D3D 
Printer 

Universal 
and the 

universal 
axis

Marcin

10-11am

3D Printer (D3D 
Universal)

Overview D3D Universal, Files, Documentation
30

D3D Universal Build Manual

Unpacking (what is covered here?) 30 110 https://wiki.opensourceecology.org/wiki/D3D_Simple
Preparation, check that you have the parts for the base, 2 idler units and the x axis, and tools15 110

11-12

Glue the bed, Peel and attach BuildTak to spring steel, 5 Universal Axis Build
Build 2 idler units for z and x axis 15

Build X-axis

Assemble X Axis Carriege - (once bed-glue is dried) 10
Assemble X axis Idler 10
Assemble X axis motor parts 10
Assemble all X axis parts 10

12am-1pm Lunch 60

1pm-1.30pm
Build Y Axis

Check that you have the Y-axis parts and prepare the parts, slightly different from x axis, we already have tools5
Assemble Y Axis Carriege 5
Assemble Y axis Idler 5
Assemble Y axis motor parts 5
Assemble Y axis parts 5
catch up / break 5

1.30 pm -2 pm build Z-axis

Check that you have the Z-axis parts and prepare the parts 5
Z Axis motor part 5
Assemble Z axis carriege (assembled on the X axis motor piece 5
Assemble Z axis 5
catch up / break 10

3 2-3 pm Controller
Controller 60 1 hour Universal Controller Build - for printer, plotter, cnc mill, welder, battery charger, temperature logger, and motor controller.

5 3-4pm Mount on base 
and calibrate

Mount on base and wire 30 60 Wiring build
Calibrate 30

6 4-4.30 pm Trouble shoot Catch up & troubleshoot 30

7 4.30-5.30 pm FreeCAD + 
print

Learning the basic FreeCAD workflow for design 25
FreeCAD Test 5
Design something small to print 20
Start print 10

5.30-7 pm
Socialize / 
Catch up

Day 2

9-9:30

Open Source 
Projects: 

Collaborative 
literacy, Open 
Source Project 
management, 

our tools

 How to Start an Open Source Project to change the 
world with Collaborative Literacy and Open Source 
Product Development.

Skills, Incentive Challenges, and Extereme Build Events 
for Extreme Manufacturing. Dev Kit + Meetups + Open 
Source Everything Store
Open source project infrastructure concepts: module-
based design, work logs, wikis, project dev template on 
wiki, Forum, bug tracker, FAQ, Wiki Taxonomy, Infobox, 
FreeCAD, Comments (to OSE Workshops FB), cloud 
editable Google Presentations, Gitlab. Roadmap, critical 
path, repos, versioning, version history, part libraries.
Open Source Boot Camp Universal Axis Tools: 3D 
printer, circuit plotter, cnc mill.
OSE Dev Kit - Universal Axis Tools + OSE Linux, 
FreeCAD, Cura, Arduino IDE, OBS Studio, Kdelive, 
KiCAD, Blender, FB, Twitter, Forum.
Open Source Everything Store - the Open Source 
Amazon

9:30-10
Reflections

Reflections + Background 3D printing of circuit plotter parts

9 10am-11am
Modular 

Electronics 
(deleted?)

Controllers test 

Power electronics

Sensors and displays
Wiring, conector types, and communications

pieter

10 11am-12am
Designing in 
KiCad: an 

Arduino Uno

KiCad 101 https://wiki.opensourceecology.org/wiki/KiCad_101
Generate toolpath files for plotting
Import electronics from KiCad into FreeCad
Using FlatCam, Post-processing, and importing into 
lulzbot Cura

11 12am-1pm Build a Circuit 
Plotter

How to design a modular, quick-connect XY plotter tool 
head for the Universal Axis https://wiki.opensourceecology.org/wiki/Circuit_Plotter
How to etch circuits in an environmentally friendly way

jessica?
Pen holder build

Building the quick mount

Modifying Marlin Software for a plotter application including bath agitation on bed.
Lunch 1pm-2pm

12 2pm-3pm Plotting and 
Etching an 

Arduino Uno

Making an Arduino Uno-like microcontroller board from 
scratch using the Circuit Plotter and DIY Arduino

https://wiki.opensourceecology.org/wiki/DIY_Arduino
13 3pm-4pm
14 4pm-5pm

Soldering an 
Arduino 
together

Soldering components

15 5pm-6pm
Programming the arduino with arduino IDE. Sketch and 
upload
Test run with Reprapdiscount full graphic smart controller

Day 3
3 * 9am-10am Reflections and 

learnings
3

16 10am-11am
Plotting and Drill Combined Exercise

3

17+18
11am-12am

3 12am-1pm
3 Lunch 1pm-2pm
3 18 2pm-3pm Motor controller 

build
only for our own designed motor?

3 19+20 3pm-5pm Making a CNC 
mill from an 

electric motor

Mounting the motor and attach a 2 mm milling bit
3 19+20 3pm-5pm Making a Quick-attach mount for the Universal Axis
3 19+20 3pm-5pm Wiring the motor
3

21 5pm-6pm

Using Marlin for 
CNC Milling 

with auto bed 
leveling

Mounting a work piece
3 Sample CNC Milling of aluminium

Day 4 - Build OSE Shredder  (or engine to shredder)
4

First 4 days: 
Every 

participant 
builds and 

takes home a 
3-in-1 CNC 

machine with 
quick-

exchange 
toolheads. We 

also build a 
cordless 
welder.

* 9am-10am Reflections and 
learnings

4
22 10am-11am

4
4

23+24
11am-12am4

4
4 12am-1pm
4 Lunch 1pm-2pm
4 25+26
4 25+26
4

27+28

3:30pm-6pm
4 3:30pm-6pm
4 3:30pm-6pm
4 3:30pm-6pm
4 3:30pm-6pm

Day 5 Project Day. Aerial Drone, Raspberry Pi Tablet & Video production studio, Cordless Drill / Vacuum Robot, Plastic Shredder

5
Project Day. 
Aerial Drone, 
Raspberry Pi 
Tablet & Video 
production 
studio, 
Cordless Drill / 
Vacuum 
Robot, Plastic 
Shredder

9am-10am
5 10am-11am
5 11am-12am
5 12am-1pm
5 1pm-2pm
5 2pm-3pm
5 3pm-4pm
5 4pm-5pm
5 5pm-6pm

Assorted
Jeremy Drost? Plotting & Drill Combined ExerciseWhat day did they run it, and what time? It's on 2nd day in the march event, but that seems unrealistic

https://wiki.opensourceecology.org/wiki/OSE_Introduction
https://wiki.opensourceecology.org/wiki/D3D_Simple
https://wiki.opensourceecology.org/wiki/Universal_Axis
https://wiki.opensourceecology.org/wiki/Universal_Controller
https://wiki.opensourceecology.org/wiki/KiCad_101
https://wiki.opensourceecology.org/wiki/Circuit_Plotter
https://wiki.opensourceecology.org/wiki/DIY_Arduino


Day Goal/Theme Lesson Time Module Topic/Content Link Content written down Lesson wiki Lesson made Content recordedTo-Do -When -Who Questions/IssuesTo-Do backlog or link

Day 1
1

First 4 days: 
Every 
participant 
builds and takes 
home a 3-in-1 
CNC machine 
with quick-
exchange 
toolheads. We 
also build a 
cordless welder.

1
9am, Welcome & 

OSE 
Introduction

OSE & STEAM Camp Introduction 30 https://wiki.opensourceecology.org/wiki/OSE_Introduction trash-canned Marcin No pause?
Participant introduction & STEAM camp expectations

30

2 D3D Printer 
Universal and 
the universal 

axis

10-11am

3D Printer (D3D 
Universal)

Overview D3D Universal, Files, Documentation
30

Unpacking (what is covered here?) 30 165 https://wiki.opensourceecology.org/wiki/D3D_Simple
Preparation, check that you have the parts for the base, 2 idler units and the x axis, and tools15 165 D3D Universal Build Manual

5 minute
Overview Universal Axis v2.0 - simple diagram, parts, 
how it works 5

11-12

Glue the bed, Peel and attach BuildTak to spring steel, 5 Universal Axis Build
Build 2 idler units for z and x axis 15

Build X-axis

Assemble X Axis Carriege - (once bed-glue is dried) 10
Assemble X axis Idler 10
Assemble X axis motor parts 10
Assemble all X axis parts 10

12am-1pm Lunch 60

1-2pm
Build Y Axis

Check that you have the Y-axis parts and prepare the parts, slightly different from x axis, we already have tools10
Assemble Y Axis Carriege 10
Assemble Y axis Idler 10
Assemble Y axis motor parts 10
Assemble Y axis parts 10
catch up / break 10

2-3 pm build Z-axis

Check that you have the Z-axis parts and prepare the parts 10
Z axis idler 5
Z Axis motor part 10
Assemble Z axis carriege (assembled on the X axis motor piece 10
Assemble Z axis 10

3 3-4pm Controller
Controller 60 1 hour Universal Controller Build - for printer, plotter, cnc mill, welder, battery charger, temperature logger, and motor controller.

4 4-5pm 
(how low can we go?) Extruder

Extruder 60 2 hours Simple Extruder Build - build of a simple extruder that anyone can build from 3d printed parts, and off-shelf stock parts by cutting and drilling

5 5-6pm Mount on base 
and calibrate

Mount on base and wire 30 60 Wiring build
Calibrate 30

6 6-6:30 / 7pm 3D Print Catch up & print something small (FreeCAD -> print) 30-60
(getting rid of the clamps
D3D printer - Marcin

Day 2

9-9:30

Open Source 
Projects: 

Collaborative 
literacy, Open 
Source Project 
management, 

our tools

 How to Start an Open Source Project to change the 
world with Collaborative Literacy and Open Source 
Product Development.

Skills, Incentive Challenges, and Extereme Build Events 
for Extreme Manufacturing. Dev Kit + Meetups + Open 
Source Everything Store
Open source project infrastructure concepts: module-
based design, work logs, wikis, project dev template on 
wiki, Forum, bug tracker, FAQ, Wiki Taxonomy, Infobox, 
FreeCAD, Comments (to OSE Workshops FB), cloud 
editable Google Presentations, Gitlab. Roadmap, critical 
path, repos, versioning, version history, part libraries.
Open Source Boot Camp Universal Axis Tools: 3D 
printer, circuit plotter, cnc mill.
OSE Dev Kit - Universal Axis Tools + OSE Linux, 
FreeCAD, Cura, Arduino IDE, OBS Studio, Kdelive, 
KiCAD, Blender, FB, Twitter, Forum.
Open Source Everything Store - the Open Source 
Amazon

9:30-10
Reflections

Reflections + Background 3D printing of circuit plotter parts

9 10am-11am Modular 
Electronics

Controllers

Power electronics

Sensors and displays
Wiring, conector types, and communications

peter

10 11am-12am
Designing in 
KiCad: an 

Arduino Uno

KiCad 101 https://wiki.opensourceecology.org/wiki/KiCad_101
Generate toolpath files for plotting
Import electronics from KiCad into FreeCad
Using FlatCam, Post-processing, and importing into 
lulzbot Cura

11 12am-1pm Build a Circuit 
Plotter

How to design a modular, quick-connect XY plotter tool 
head for the Universal Axis https://wiki.opensourceecology.org/wiki/Circuit_Plotter
How to etch circuits in an environmentally friendly way?
Muriatic acid and hydrogen peroxiode toxic off gas

jessica?
Printing the quick mount

Modifying Marlin Software for a plotter application including bath agitation on bed.?
Lunch 1pm-2pm

12 2pm-3pm Plotting and 
Etching an 

Arduino Uno

Making an Arduino Uno-like microcontroller board from 
scratch using the Circuit Plotter and DIY Arduino

https://wiki.opensourceecology.org/wiki/Circuit_Plotter 

https://wiki.opensourceecology.org/wiki/DIY_Arduino
13 3pm-4pm
14 4pm-5pm

Soldering an 
Arduino 
together

Soldering components

15 5pm-6pm
Programming the arduino with arduino IDE. Sketch and 
upload
Test run with Reprapdiscount full graphic smart controller

Day 3
3

First 4 days: 
Every 

participant 
builds and takes 
home a 3-in-1 
CNC machine 

with quick-
exchange 

toolheads. We 
also build a 

cordless welder.

* 9am-10am Reflections and 
learnings

3
16 10am-11am

 Designing 
Brushless 

Electric Motors

Axial flux vs radial flux motors
Design of a simple coreless Radial Flux motor. FreeCAD Motor Designer.
Design of a brushless motor controller

3

17+18
11am-12am

Electric motor 
build - Building 

a 50W 
stackable axial 
flux pancake 

motor

Coil winding using a winding jig
magnet attachment to CNC cut disk
Motor assembly with 3D printed parts

3 12am-1pm
3 Lunch 1pm-2pm
3 18 2pm-3pm Motor controller 

build
3 19+20 3pm-5pm Making a CNC 

mill from the 
electric motor

Mounting the motor and attach a 2 mm milling bit
3 19+20 3pm-5pm Making a Quick-attach mount for the Universal Axis
3 19+20 3pm-5pm Wiring the motor
3

21 5pm-6pm

Using Marlin for 
CNC Milling 

with auto bed 
leveling

Mounting a work piece
3 Sample CNC Milling of aluminium

4

First 4 days: 
Every 

participant 
builds and takes 
home a 3-in-1 
CNC machine 

with quick-
exchange 

toolheads. We 
also build a 

cordless welder.

* 9am-10am Reflections and 
learnings

4
22 10am-11am

Battery apacsk 
for just about 

everything

How to design battery packs. Scalable, parametric 
battery holder in FreeCAD with interconnects.

4 How to design a RAMPS battery charger for 18650 cells
4

23+24
11am-12am

Building a 24V 
battery pack - 

from a prepared 
and 3D printed 

kit

Building Battery Holder
4 Interconnecting batteries
4 Adding a state of charge indicator light
4 12am-1pm
4 Lunch 1pm-2pm
4 25+26 2pm-3pm Arduino-

controlled 
Battery Charger 

Hardware build (1 lesson each?)
4 25+26 3pm-3:30pm Software and its logic (1 lesson each?)
4

27+28

3:30pm-6pm
An Arduino-
Controlled 
Cordless 
Welder

Circuit Build of power stage - understanding how to switch large amounts of current with an Arduino brain
4 3:30pm-6pm Connection to Universal Controller - to provide current control, selectable through the LCD screen
4 3:30pm-6pm Programming the Arduino controller - controller logic
4 3:30pm-6pm How to program the Reprapdiscount Smart Controller LCD screen
4 3:30pm-6pm How to weld + Doing a sample weld

5

Project Day. 
Aerial Drone, 
Raspberry Pi 
Tablet & Video 
production 
studio, Cordless 
Drill / Vacuum 
Robot, Plastic 
Shredder

9am-10am
5 10am-11am
5 11am-12am
5 12am-1pm
5 1pm-2pm
5 2pm-3pm
5 3pm-4pm
5 4pm-5pm
5 5pm-6pm

https://wiki.opensourceecology.org/wiki/OSE_Introduction
https://wiki.opensourceecology.org/wiki/D3D_Simple
https://wiki.opensourceecology.org/wiki/Universal_Axis
https://wiki.opensourceecology.org/wiki/Universal_Controller
https://wiki.opensourceecology.org/wiki/Simple_Extruder
https://wiki.opensourceecology.org/wiki/KiCad_101
https://wiki.opensourceecology.org/wiki/Circuit_Plotter
https://wiki.opensourceecology.org/wiki/Circuit_Plotter
https://wiki.opensourceecology.org/wiki/DIY_Arduino


Day Time Goal/Theme Lesson Module Topic/Content Link Lesson wiki Content written down Lesson made Content recorded To-Do -When -Who Questions/Issues To-Do backlog or link
1 9am,

First 4 days: 
Every 
participant 
builds and 
takes home a 
3-in-1 CNC 
machine with 
quick-
exchange 
toolheads. 
We also build 
a cordless 
welder.

1 Welcome & OSE 
Introduction

Collaborative Design for a Transparent and Inclusive Economy of Abundance
https://wiki.opensourceecology.org/wiki/OSE_Introduction trash-canned Marcin No pause?

1

10am-11am 2

Open Source Projects: 
Collaborative literacy, 
Open Source Project 

management, our tools

 How to Start an Open Source Project to change the world with Collaborative Literacy and Open Source 
Product Development.

Skills, Incentive Challenges, and Extereme Build Events for Extreme Manufacturing. Dev Kit + Meetups + 
Open Source Everything Store
Open source project infrastructure concepts: module-based design, work logs, wikis, project dev template 
on wiki, Forum, bug tracker, FAQ, Wiki Taxonomy, Infobox, FreeCAD, Comments (to OSE Workshops FB), 
cloud editable Google Presentations, Gitlab. Roadmap, critical path, repos, versioning, version history, part 
libraries.
Open Source Boot Camp Universal Axis Tools: 3D printer, circuit plotter, cnc mill.
OSE Dev Kit - Universal Axis Tools + OSE Linux, FreeCAD, Cura, Arduino IDE, OBS Studio, Kdelive, 
KiCAD, Blender, FB, Twitter, Forum.
Open Source Everything Store - the Open Source Amazon

1 11am-11:45am
3 Freecad

Learning the basic FreeCAD workflow for design same as Freecad 101?
1 11.45am-12am FreeCAD Test
1

12am-1pm 4 3D printer design with 
universal axis

3D Printer design workbench in freecad - Universal Axis, Universal Controller, and Marlin CNC Control no one for 3D printer design workbench Freecad - 
Universal axis https://wiki.opensourceecology.
org/wiki/Universal_Axis ; Universal controller https:
//wiki.opensourceecology.org/wiki/Universal_Controller 
Marlin CNC Control https://wiki.opensourceecology.
org/wiki/Marlin_CNC_Control

-Designing a 3D printer with workbbench in Freecad (20 min?) 20?
-Universal axis 15?
-Universal controller 10?
-Marlin control CNC 10?
-5 min pause 5

1 1-2 Lunch
1 2-6pm

5,6,7,8

3D Printer (D3D 
Universal)

Overview D3D Universal, Files
15 15

180
https://wiki.opensourceecology.org/wiki/D3D_Simple

Preparation, check that you have the parts for the base, 2 idler units and the x axis, and tools 15 165
1 2-6pm Glue the bed, Peel and attach BuildTak to spring steel, 5 Universal Axis Build
1 2-6pm Build 2 idler units for z and x axis 15
1 2-6pm Build X-axis Assemble X Axis Carriege - (once bed-glue is dried) 10

Assemble X axis Idler 10
Assemble X axis motor parts 10
Axemble all X axis parts 10
Check that you have the Y-axis parts and prepare the parts, slightly different from x axis, we already have tools 10
Assemble Y Axis Carriege 10
Assemble Y axis Idler 10
Assemble Y axis motor parts 10
Assemble Y axis parts 10

build Z-axis Check that you have the Z-axis parts and prepare the parts 10
Z Axis motor part 10
Assemble Z axis carriege (assembled on the X axis motor piece 10
Assemble Z axis 10
Break and catc-up 15 min

1 hour
Controller

1 hour Universal Controller Build - for printer, plotter, cnc mill, 
welder, battery charger, temperature logger, and motor 
controller.

1 2-6pm

2 hours

Extruder 2 hours
1

2-6pm
Extruder

Simple Extruder Build - build of a simple extruder that 
anyone can build from 3d printed parts, and off-shelf 
stock parts by cutting and drilling

1 2-6pm Mount on base and 
calibrate

Mount on base and wire 30 1 hour Wiring build

First Run - and 3D Printed Hacksaw or Mini Drill
Scalability Fun - using a longer version of 3D printer by 
combining 4 printers into 1

2 9am-10am

First 4 days: 
Every 

participant 
builds and 

takes home a 
3-in-1 CNC 

machine with 
quick-

exchange 
toolheads. 

We also build 
a cordless 

welder.

* Reflections + Background 3D printing of circuit plotter parts

10am-11am 9 Modular Electronics

Controllers
Power electronics
Sensors and displays
Wiring, conector types, and communications

11am-12am 10 Designing in KiCad: an 
Arduino Uno

KiCad 101 https://wiki.opensourceecology.org/wiki/KiCad_101
Generate toolpath files for plotting
Import electronics from KiCad into FreeCad
Using FlatCam, Post-processing, and importing into lulzbot Cura

12am-1pm 11 Build a Circuit Plotter

How to design a modular, quick-connect XY plotter tool head for the Universal Axis https://wiki.opensourceecology.org/wiki/Circuit_Plotter
How to etch circuits in an environmentally friendly way

Pen holder build

Building the quick mount

Modifying Marlin Software for a plotter application including bath agitation on bed.
1pm-2pm Lunch

2pm-3pm 12 Plotting and Etching an 
Arduino Uno

Making an Arduino Uno-like microcontroller board from scratch using the Circuit Plotter and DIY Arduino https://wiki.opensourceecology.org/wiki/Circuit_Plotter 

https://wiki.opensourceecology.org/wiki/DIY_Arduino
3pm-4pm 13
4pm-5pm 14

Soldering an Arduino together
Soldering components

5pm-6pm 15
Programming the arduino with arduino IDE. Sketch and upload
Test run with Reprapdiscount full graphic smart controller

3 9am-10am

First 4 days: 
Every 

participant 
builds and 

takes home a 
3-in-1 CNC 

machine with 
quick-

exchange 
toolheads. 

We also build 
a cordless 

welder.

* Reflections and learnings
3

10am-11am 16  Designing Brushless 
Electric Motors

Axial flux vs radial flux motors
Design of a simple coreless Radial Flux motor. FreeCAD Motor Designer.
Design of a brushless motor controller

3
11am-12am

17+18

Electric motor build - 
Building a 50W 

stackable axial flux 
pancake motor

Coil winding using a winding jig
magnet attachment to CNC cut disk
Motor assembly with 3D printed parts

3 12am-1pm
3 1pm-2pm Lunch
3 2pm-3pm 18 Motor controller build
3 3pm-5pm 19+20

Making a CNC mill from 
the electric motor

Mounting the motor and attach a 2 mm milling bit
3 3pm-5pm 19+20 Making a Quick-attach mount for the Universal Axis
3 3pm-5pm 19+20 Wiring the motor
3

5pm-6pm 21
Using Marlin for CNC 
Milling with auto bed 

leveling

Mounting a work piece
3 Sample CNC Milling of aluminium

4 9am-10am

First 4 days: 
Every 

participant 
builds and 

takes home a 
3-in-1 CNC 

machine with 
quick-

exchange 
toolheads. 

We also build 
a cordless 

welder.

* Reflections and learnings
4

10am-11am 22 Battery apacsk for just 
about everything

How to design battery packs. Scalable, parametric battery holder in FreeCAD with interconnects.
4 How to design a RAMPS battery charger for 18650 cells
4

11am-12am
23+24

Building a 24V battery 
pack - from a prepared 

and 3D printed kit

Building Battery Holder
4 Interconnecting batteries
4 Adding a state of charge indicator light
4 12am-1pm
4 1pm-2pm Lunch
4 2pm-3pm 25+26 Arduino-controlled 

Battery Charger 
Hardware build (1 lesson each?)

4 3pm-3:30pm 25+26 Software and its logic (1 lesson each?)
4 3:30pm-6pm

27+28 An Arduino-Controlled 
Cordless Welder

Circuit Build of power stage - understanding how to switch large amounts of current with an Arduino brain
4 3:30pm-6pm Connection to Universal Controller - to provide current control, selectable through the LCD screen
4 3:30pm-6pm Programming the Arduino controller - controller logic
4 3:30pm-6pm How to program the Reprapdiscount Smart Controller LCD screen
4 3:30pm-6pm How to weld + Doing a sample weld

5 9am-10am
Project Day. 
Aerial Drone, 
Raspberry Pi 
Tablet & 
Video 
production 
studio, 
Cordless Drill 
/ Vacuum 
Robot, Plastic 
Shredder

5 10am-11am
5 11am-12am
5 12am-1pm
5 1pm-2pm
5 2pm-3pm
5 3pm-4pm
5 4pm-5pm
5 5pm-6pm

6 9am-10am

Project Day

6 10am-11am
6 11am-12am
6 12am-1pm
6 1pm-2pm
6 2pm-3pm
6 3pm-4pm
6 4pm-5pm
6 5pm-6pm

7 9am-10am

Startup Camp

7 10am-11am
7 11am-12am
7 12am-1pm
7 1pm-2pm
7 2pm-3pm
7 3pm-4pm
7 4pm-5pm
7 5pm-6pm

8 9am-10am

Startup Camp

8 10am-11am
8 11am-12am
8 12am-1pm
8 1pm-2pm
8 2pm-3pm
8 3pm-4pm
8 4pm-5pm
8 5pm-6pm

9 9am-10am

Startup Camp

9 10am-11am
9 11am-12am
9 12am-1pm
9 1pm-2pm
9 2pm-3pm
9 3pm-4pm
9 4pm-5pm
9 5pm-6pm

https://wiki.opensourceecology.org/wiki/OSE_Introduction
https://wiki.opensourceecology.org/wiki/D3D_Simple
https://wiki.opensourceecology.org/wiki/Universal_Axis
https://wiki.opensourceecology.org/wiki/Universal_Controller
https://wiki.opensourceecology.org/wiki/Universal_Controller
https://wiki.opensourceecology.org/wiki/Universal_Controller
https://wiki.opensourceecology.org/wiki/Simple_Extruder
https://wiki.opensourceecology.org/wiki/Simple_Extruder
https://wiki.opensourceecology.org/wiki/Simple_Extruder
https://wiki.opensourceecology.org/wiki/KiCad_101
https://wiki.opensourceecology.org/wiki/Circuit_Plotter
https://wiki.opensourceecology.org/wiki/Circuit_Plotter
https://wiki.opensourceecology.org/wiki/DIY_Arduino


Day Time Goal/Theme Lesson Module Topic/Content Link Lesson wiki Content written down Lesson made Content recorded To-Do -When -Who Questions/Issues To-Do backlog or link
1 9am,

First 4 days: 
Every 
participant 
builds and 
takes home a 
3-in-1 CNC 
machine with 
quick-
exchange 
toolheads. 
We also build 
a cordless 
welder.

1 Welcome & OSE 
Introduction

Collaborative Design for a Transparent and Inclusive Economy of Abundance
https://wiki.opensourceecology.org/wiki/OSE_Introduction trash-canned Marcin No pause?

1

10am-11am 2

Open Source Projects: 
Collaborative literacy, 
Open Source Project 

management, our tools

 How to Start an Open Source Project to change the world with Collaborative Literacy and Open Source 
Product Development.

Skills, Incentive Challenges, and Extereme Build Events for Extreme Manufacturing. Dev Kit + Meetups + 
Open Source Everything Store
Open source project infrastructure concepts: module-based design, work logs, wikis, project dev template 
on wiki, Forum, bug tracker, FAQ, Wiki Taxonomy, Infobox, FreeCAD, Comments (to OSE Workshops FB), 
cloud editable Google Presentations, Gitlab. Roadmap, critical path, repos, versioning, version history, part 
libraries.
Open Source Boot Camp Universal Axis Tools: 3D printer, circuit plotter, cnc mill.
OSE Dev Kit - Universal Axis Tools + OSE Linux, FreeCAD, Cura, Arduino IDE, OBS Studio, Kdelive, 
KiCAD, Blender, FB, Twitter, Forum.
Open Source Everything Store - the Open Source Amazon

1 11am-11:45am
3 Freecad

Learning the basic FreeCAD workflow for design same as Freecad 101?
1 11.45am-12am FreeCAD Test
1

12am-1pm 4 3D printer design with 
universal axis

3D Printer design workbench in freecad - Universal Axis, Universal Controller, and Marlin CNC Control no one for 3D printer design workbench Freecad - 
Universal axis https://wiki.opensourceecology.
org/wiki/Universal_Axis ; Universal controller https:
//wiki.opensourceecology.org/wiki/Universal_Controller 
Marlin CNC Control https://wiki.opensourceecology.
org/wiki/Marlin_CNC_Control

1 1-2 Lunch
1 2-6pm

5,6,7,8

3D Printer (is it not D3D 
Universal?)

Build Overview of D3D Simple
https://wiki.opensourceecology.org/wiki/D3D_Simple

1 2-6pm Universal Axis Build
1 2-6pm Universal Controller Build - for printer, plotter, cnc mill, welder, battery charger, temperature logger, and 

motor controller.
1 2-6pm Simple Extruder Build - build of a simple extruder that anyone can build from 3d printed parts, and off-shelf 

stock parts by cutting and drilling
1 2-6pm Wiring build
1 2-6pm First Run - and 3D Printed Hacksaw or Mini Drill
1 2-6pm Scalability Fun - using a longer version of 3D printer by combining 4 printers into 1

2 9am-10am

First 4 days: 
Every 

participant 
builds and 

takes home a 
3-in-1 CNC 

machine with 
quick-

exchange 
toolheads. 

We also build 
a cordless 

welder.

* Reflections + Background 3D printing of circuit plotter parts

10am-11am 9 Modular Electronics

Controllers
Power electronics
Sensors and displays
Wiring, conector types, and communications

11am-12am 10 Designing in KiCad: an 
Arduino Uno

KiCad 101 https://wiki.opensourceecology.org/wiki/KiCad_101
Generate toolpath files for plotting
Import electronics from KiCad into FreeCad
Using FlatCam, Post-processing, and importing into lulzbot Cura

12am-1pm 11 Build a Circuit Plotter

How to design a modular, quick-connect XY plotter tool head for the Universal Axis https://wiki.opensourceecology.org/wiki/Circuit_Plotter
How to etch circuits in an environmentally friendly way

Pen holder build

Building the quick mount

Modifying Marlin Software for a plotter application including bath agitation on bed.
1pm-2pm Lunch

2pm-3pm 12 Plotting and Etching an 
Arduino Uno

Making an Arduino Uno-like microcontroller board from scratch using the Circuit Plotter and DIY Arduino https://wiki.opensourceecology.org/wiki/Circuit_Plotter 

https://wiki.opensourceecology.org/wiki/DIY_Arduino
3pm-4pm 13
4pm-5pm 14

Soldering an Arduino together
Soldering components

5pm-6pm 15
Programming the arduino with arduino IDE. Sketch and upload
Test run with Reprapdiscount full graphic smart controller

3 9am-10am

First 4 days: 
Every 

participant 
builds and 

takes home a 
3-in-1 CNC 

machine with 
quick-

exchange 
toolheads. 

We also build 
a cordless 

welder.

* Reflections and learnings
3

10am-11am 16  Designing Brushless 
Electric Motors

Axial flux vs radial flux motors
Design of a simple coreless Radial Flux motor. FreeCAD Motor Designer.
Design of a brushless motor controller

3
11am-12am

17+18

Electric motor build - 
Building a 50W 

stackable axial flux 
pancake motor

Coil winding using a winding jig
magnet attachment to CNC cut disk
Motor assembly with 3D printed parts

3 12am-1pm
3 1pm-2pm Lunch
3 2pm-3pm 18 Motor controller build
3 3pm-5pm 19+20

Making a CNC mill from 
the electric motor

Mounting the motor and attach a 2 mm milling bit
3 3pm-5pm 19+20 Making a Quick-attach mount for the Universal Axis
3 3pm-5pm 19+20 Wiring the motor
3

5pm-6pm 21
Using Marlin for CNC 
Milling with auto bed 

leveling

Mounting a work piece
3 Sample CNC Milling of aluminium

4 9am-10am

First 4 days: 
Every 

participant 
builds and 

takes home a 
3-in-1 CNC 

machine with 
quick-

exchange 
toolheads. 

We also build 
a cordless 

welder.

* Reflections and learnings
4

10am-11am 22 Battery apacsk for just 
about everything

How to design battery packs. Scalable, parametric battery holder in FreeCAD with interconnects.
4 How to design a RAMPS battery charger for 18650 cells
4

11am-12am
23+24

Building a 24V battery 
pack - from a prepared 

and 3D printed kit

Building Battery Holder
4 Interconnecting batteries
4 Adding a state of charge indicator light
4 12am-1pm
4 1pm-2pm Lunch
4 2pm-3pm 25+26 Arduino-controlled 

Battery Charger 
Hardware build (1 lesson each?)

4 3pm-3:30pm 25+26 Software and its logic (1 lesson each?)
4 3:30pm-6pm

27+28 An Arduino-Controlled 
Cordless Welder

Circuit Build of power stage - understanding how to switch large amounts of current with an Arduino brain
4 3:30pm-6pm Connection to Universal Controller - to provide current control, selectable through the LCD screen
4 3:30pm-6pm Programming the Arduino controller - controller logic
4 3:30pm-6pm How to program the Reprapdiscount Smart Controller LCD screen
4 3:30pm-6pm How to weld + Doing a sample weld

5 9am-10am
Project Day. 
Aerial Drone, 
Raspberry Pi 
Tablet & 
Video 
production 
studio, 
Cordless Drill 
/ Vacuum 
Robot, Plastic 
Shredder

5 10am-11am
5 11am-12am
5 12am-1pm
5 1pm-2pm
5 2pm-3pm
5 3pm-4pm
5 4pm-5pm
5 5pm-6pm

6 9am-10am

Project Day

6 10am-11am
6 11am-12am
6 12am-1pm
6 1pm-2pm
6 2pm-3pm
6 3pm-4pm
6 4pm-5pm
6 5pm-6pm

7 9am-10am

Startup Camp

7 10am-11am
7 11am-12am
7 12am-1pm
7 1pm-2pm
7 2pm-3pm
7 3pm-4pm
7 4pm-5pm
7 5pm-6pm

8 9am-10am

Startup Camp

8 10am-11am
8 11am-12am
8 12am-1pm
8 1pm-2pm
8 2pm-3pm
8 3pm-4pm
8 4pm-5pm
8 5pm-6pm

9 9am-10am

Startup Camp

9 10am-11am
9 11am-12am
9 12am-1pm
9 1pm-2pm
9 2pm-3pm
9 3pm-4pm
9 4pm-5pm
9 5pm-6pm

https://wiki.opensourceecology.org/wiki/OSE_Introduction
https://wiki.opensourceecology.org/wiki/D3D_Simple
https://wiki.opensourceecology.org/wiki/D3D_Simple
https://wiki.opensourceecology.org/wiki/Universal_Axis
https://wiki.opensourceecology.org/wiki/Universal_Controller
https://wiki.opensourceecology.org/wiki/Universal_Controller
https://wiki.opensourceecology.org/wiki/Simple_Extruder
https://wiki.opensourceecology.org/wiki/Simple_Extruder
https://wiki.opensourceecology.org/wiki/KiCad_101
https://wiki.opensourceecology.org/wiki/Circuit_Plotter
https://wiki.opensourceecology.org/wiki/Circuit_Plotter
https://wiki.opensourceecology.org/wiki/DIY_Arduino

