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CHAPTER 1

Project history

1.1 The beginning

In 2016 MyHumanKit organization organizes with the partnership of Airbus Industries a hackacaton called Fabriakar-
ium
During the Fabrikarium many tests were made to emboss **Braille** on 160g paper with hacked 3D printers,

The project was called BrailleRap.

In the BrailleRAP-SP team we thought that this work was a demonstration of feasibility, but that it was better to
develop a specialized machine that was easy to reproduce.

1.2 OpenBraille

In 2017 Carlos Campos starts the OpenBraille project and builds a braille embosser from recycled printer parts.

The project demonstrates that it is possible to move a sheet of paper with enough precision in a braille embosser.

1.3 BrailleRap-SP

In January 2018, we started with some linear rails, Nema motors and printed parts to try to make a braille embosser. A
few tries later, we started to show examples of Braille embossed texts, and everyone was very excited. The BrailleRAP-
SP project was born.



https://github.com/arthursw/BrailleRap/blob/master/Documentation/documentation-en.md
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CHAPTER 2

License

All original BrailleRapSP works are licensed under the CERN Open Hardware License v1.2 license (https://www.
ohwr.org/projects/cernohl/wiki), translated into French on this page: http: // fr-voosilla. ouvaton.org/CERN-OHL-
9%5Bfr%5D-Traduction-Fran%C3%A7aise.html

We use several open source projects, which have their own license:
1. The “Marlin firmware” project as the firmware for the control board: https://github.com/MarlinFirmware/Marlin

2. BrailleRap that has a gcode generator https://github.com/arthursw/BrailleRap



https://www.ohwr.org/projects/cernohl/wiki
https://www.ohwr.org/projects/cernohl/wiki
https://github.com/MarlinFirmware/Marlin
https://github.com/arthursw/BrailleRap
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CHAPTER 3

Bill Off Material

3.1 Laser cutting

2 600mm x 400mm 5Sm plywood sheets
The dxf files are availables here : https://github.com/BrailleRapSP/BrailleRapSP/tree/master/lasercut

3.2 Printed parts

All printed parts are printed in ABS, 50% infill, 3 outside perimeters. We use eSun ABS Natural filament
Add link for stl download



https://github.com/BrailleRapSP/BrailleRapSP/tree/master/lasercut
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3.3 Mechanical parts

Qty | Type

Linear Rail 8mm diameter 330 mmlength

Linear rail 8mm diameter 365 mm length

Linear rail 8mm diameter 100mm length
RJ4JP-01-08 polymer linear bushing

GT2 pulley 20 teeth 8mm bore

GT?2 free pulley 20 teeth bore 3mm (with bearing)
KPOS linear bearing for 8mm linear shaft

KFLOS vertical bearing for 8mm linear shaft
Smm/8mm coupling

Nema 17 40 N/cm with wire

Closed GT2 belt 200 mm

GT2 belt 630 mm

O-ring 15.1 mm inside diameter 20.5 mm outside diameter (15.1 x 20.5 x 2.7)

R | = | DO = [ ] | | W O = | = &

3.4 Electronics

Qty | Type

MKS GEN 1.4 or Ramps 1.4 compatible board
DRV8825 drivers with cooling radiator
Electro-magnet fau-826 12V 2A

1N4004 flyback diode (12V 2A)

jack 2.5mm embase

12V 6A Alimentation

bt [ [t | | D[ =
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CHAPTER 4

Building manual BrailleRAP-SP

4.1 Woodbox assembling

Material:
* FACE (5mm laser cut plywood).
* BACK ().5mm laser cut plywood
* BOTTOM (5mm laser cut plywood).
e LEFT_SIDE (5mm laser cut plywood).
e RIGHT_SIDE (5mm laser cut plywood).
* wood glue
* Blue tape
¢ Get the 5 elements : FACE, BACK, LEFT_SIDE, RIGHT_SIDE et BOTTOM.
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* Glue the notches, assemble the 5 parts and hold them in place with painter’s tape the drying time recommended
by the manufacturer.

10 Chapter 4. Building manual BrailleRAP-SP
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4.2 Collage of trap blockers

Material:
* Assembled wood box.
* 3 wooden discs recovered from the laser cutting of the lid.
* wood glue

¢ Glue the 3 wooden discs on the back cover inside the crate. These discs will hold the access hatch inside the
machine.

4.2. Collage of trap blockers 11



BrailleRapSP Documentation, Release 1.0

4.3 Preparation of the male needle

equipment:
* 1 metal file or sand paper or a Dremel
e 1 vis sans té€te M3-16 bout téton

* File the edge of the nipple to obtain a profile approaching that illustrated.

12 Chapter 4. Building manual BrailleRAP-SP
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4.4 Y Motor

equipment:

* 3D printed parts : YMOTOR_support_200 ou YMOTOR _support_220 (selon la longueur de la courroie fer-
mée GT2)

* 1 Nema 17 motor

1 pulley GT2 20 teeth Smm bore
* 4 screw M3-8

* 2 NYLSTOP M3

* 2 screws M3-12

e 2 wide M3 washers

¢ Screw the pulley onto the motor shaft, making sure that at least one of the two screws is in front of the flat part
of the motor shaft and that the teeth of the pulley are facing towards the motor.

4.4. Y Motor 13
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* Mount the motor on its support with the 4 screws M3-8 making sure that the connector is in the position corre-
sponding to the illustration.
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Attention: The illustration shows a motor support provided for a belt of 200mm but the mounting is the same
with a motor support provided for a belt of 220mm.

* Insert the NYL M3 nuts into the engine mount.

4.4. Y Motor 15
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* Insert the screws and washers from the outside and screw the support onto the crate so that it can still slide in
the oblong holes.

16 Chapter 4. Building manual BrailleRAP-SP
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4.4. Y Motor 17
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4.5 Preparation of axis supports

* 3D printed part : BOTTOM_AXIS_left
3D printed parts : BOTTOM_AXIS_right
¢ 3D printed parts : TOP_AXIS_left

¢ 3D printed parts : TOP_AXIS_right

* 1 8mm drill

* 8§ M3 nuts

e 8§ M3-12 screw

Attention: 192/5000 Depending on the print quality of the plastic parts, make sure that the 8mm bars can slide
easily into their housings. If necessary, drill the hole with a drill of 8.

* Pour chacune des 4 pieces, introduire un écrou M3 dans les trous rectangulaires. Visser les vis M3-12.

18 Chapter 4. Building manual BrailleRAP-SP
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¢ The end of the screw must not protrude in the passage of @ 8mm bars.

4.5. Preparation of axis supports 19
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4.6 38/5000 Fixing the LEFT supports of the axes

equipment:
e *% 3D printed parts **: BOTTOM_AXIS_left prepared with nut and grub screw (cf Preparation of axis supports)
o *% 3D printed parts **: TOP_AXIS_left prepared with nut and grub screw (see Preparation of axle supports)
* 4 BTR screws M3-14
* 4 wide M3 washers
4 M3 NYL nuts

* Fix the supports of axis on the box the BOTTOM_AXIS_left and TOP_AXIS_left on the left leaving a little
game (screw + washer outside and nut inside). The screws will be tight when the assembly is in place.

4.6. 38/5000 Fixing the LEFT supports of the axes 21
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4.7 Fixing the RIGHT supports of the axes

equipment:
* Piece(s) imprimée(s) en 3D : BOTTOM_AXIS_right
» *#% 3D printed parts **: TOP_AXIS_right prepared with nut and grub screws (see Preparation of axle supports)
* 4 BTR screws M3-14
* 4 wide M3 washers
* 4 M3 NYL nuts

* Fixer les supports d’axe sur la caisse le BOTTOM_AXIS right (attention a la position du repere) et
TOP_AXIS_right a droite en laissant un peu de jeu (vis+rondelle a I’extérieur et écrou a I’intérieur). Les vis
seront serrées quand 1’ensemble sera en place.

4.7. Fixing the RIGHT supports of the axes 23
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4.8 Fastening the belt tensioners

equipment:
o *% 3D printed parts ** : 2 x DRIVEN_PULLEY_housing
e 2 M3-20 BTR screw
* 2 wide M3 washers

2 NYLSTOP M3

e Insert a NYL M3 nut into its housing and secure the DRIVEN_PULLEY _housing with a M3-20 screw and
washer.

4.8. Fastening the belt tensioners 25
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26
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4.8. Fastening the belt tensioners 27



BrailleRapSP Documentation, Release 1.0

* Leave a gap of £ S5Smm.

28
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4.9 Laying free return pulleys

equipment:
* 2 free pulleys 20 teeth 3mm bore
e 2 M3-25 BTR screw
* 2 NYLSTOP M3
« Start by inserting the pulley then the M3-25 screw. Screw with a NYL M3 nut without tightening too much.

4.9. Laying free return pulleys 29
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4.10 Mounting the limit switch X

equipment:
e *% 3D printed parts ** : SWITCH_X_support
¢ 1 wired limit switch (see wiring of the limit switches)
* 1 vis sans téte M3-8
e 1 M3 nuts
e 2 vis M2.5-14 Michel, on t’a mis des M2.5-14 ;)
e 2 M2.5 nuts

Note: Changer I’image avec support interrupteur (nouveau modele).

¢ Introduire un écrou M3 et visser une vis sans téte M3-8.

30 Chapter 4. Building manual BrailleRAP-SP
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* Screw the limit switch to its support (SWITCH_X_support) using M2.5-12 screws and M2.5 nuts.

Note: The limit switch is shown not wired but must be wired before installation.

4.10. Mounting the limit switch X 31
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4.11 Preparation of the electromagnet

equipment:

1 electromagnet

1 spacer 18mm

1 set screw M3-12 needle punched (see Preparing the male needle)

1 M3 nuts
1 M3 medium washer

Screw the spacer all the way onto the electromagnet.

32
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* Tighten the M3-12 screw with the needle punched out, allowing it to extend & 6mm beyond the spacer.

4.11. Preparation of the electromagnet 33
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4.12 Mounting the low truck (step 1)

equipment:
* Pre-assembled electromagnet assembly (see Preparing the electromagnet)
* 3D printed part : BOTTOM._trolley
o *#% 3D printed parts ** : ELECTRO_MAGNET _housing
o *% 3D printed parts ** : ELECTRO_MAGNET_guide
e *% 3D printed parts ** : 3 X IGUS_housing
e 2 screw M3-8
* 31IGUS
* 6 screws M3-12
* 10 M3 NYL nuts
e 2 M3-18 screw
e 2 M3-20 screw

* Fix the electromagnet on its support with the 2 screws M3-8.

34 Chapter 4. Building manual BrailleRAP-SP
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Attention: Observe the exit side of the wires.

¢ Introduce the 3 IGUS in their housing (IGUS_housing).

Attention: Respect the grooving side.

4.12. Mounting the low truck (step 1) 35
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* Assemble the 3 slots + IGUS + BOTTOM.trolley with the 6 screws M3-12 and the 6 nuts M3 NYL.

Attention: Do not tighten the screws thoroughly. They will be tightened when the carriage is in place on its guide
rails.

36 Chapter 4. Building manual BrailleRAP-SP
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* Assemble the electromagnet (previously mounted in its housing) under the BOTTOM_trolley and the ELEC-
TRO_MAGNET_guide with two M3-18 screws and two M3 NYL nuts.

Attention: Depending on the quality of the print, it may be necessary to file the spacer housing.

4.12. Mounting the low truck (step 1) 37
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e Screw the two M3-20 screws (which will hold the strap) and 2 M3 NYL nuts with the screw head underneath.

38 Chapter 4. Building manual BrailleRAP-SP
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e Screw the two M3-20 screws (which will hold the strap) and 2 M3 NYL nuts with the screw head underneath.

4.12. Mounting the low truck (step 1) 39
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4.13 Mounting the low truck (step 2)

equipment:

* 2 linear shaft @8mm, length: 330mm

Note: We did not represent the facade for readability reasons.

* Thread the bars halfway through the outside of the crate.

40 Chapter 4. Building manual BrailleRAP-SP
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* Thread the switch and its support on the @8mm bar on the back side.

4.13. Mounting the low truck (step 2) 41
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Note: The screw on the switch bracket will be tightened later during adjustment.

* Thread the trolley down over the smooth bars.

42 Chapter 4. Building manual BrailleRAP-SP
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* Finish putting on the bars (the bars must not protrude into the wood of the box).

 Tighten the 4 axle holder screws on the body (2 on the left side and 2 on the right side) and the 4 grub screws
on the axle brackets so that the pins do not slide into their seats.

4.13. Mounting the low truck (step 2) 43
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* Tighten the 6 screws of IGUS_housing little by little, making sure that the carriage slides well on the axes.

44 Chapter 4. Building manual BrailleRAP-SP
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4.14 Mounting the vertical axis (step 1)

equipment:
e *% 3D printed parts ** : XMOTOR_support
* 1 Nema 17 motor
* 4 screw M3-8
e 2 screws M3-16
e 2 M3 NYL nuts
* 4 wide M3 washers

» Screw the motor on its support leaving a little play and respecting the position of the connector.

Note: The gap will then allow to align the motor shaft with the vertical axis.

4.14. Mounting the vertical axis (step 1) 45
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* Visser I’ensemble moteur/support sur la caisse avec les 2 vis M3-16 en laissant du jeu.
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4.14. Mounting the vertical axis (step 1) 47
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4.15 Mounting the vertical axis (step 2)

equipment:
e *% 3D printed parts ** : 2 X KPO8_support
* 2 KP0O8
* 4 vis M5-25

4 rondelles M5

4 M5 NYL nuts

Note: Before attaching the KP0OS, make sure the bearings are aligned in their housing. They may be delivered a little
misaligned. In this case, insert a @ 8mm bar and manually actuate it to straighten them.

48 Chapter 4. Building manual BrailleRAP-SP



BrailleRapSP Documentation, Release 1.0

* Visser les KP08_support et les KPO8 sur la caisse en laissant un peu de jeu avec les vis M5-25, les rondelles M5
et les écrous M5 NYL.

4.15. Mounting the vertical axis (step 2) 49
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* Observe the position of the KP0O8 clamping rings.
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4.15. Mounting the vertical axis (step 2) 51
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4.16 Mounting the vertical axis (step 3)

equipment:
* 1 linear shaft @ 8mm, length : 100mm
* 1 5%8mm Coupler

¢ Thread the coupler onto the motor shaft (3 5mm hole at the bottom).

52 Chapter 4. Building manual BrailleRAP-SP
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* Thread the 100mm linear shaft from the top through the KP08 and into the coupler.

4.16. Mounting the vertical axis (step 3) 53
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* Rotate the linear shaft by hand to ensure that all elements are aligned and that the spindle continues to rotate
freely.

54 Chapter 4. Building manual BrailleRAP-SP
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* The holes of the motor support are oblong and allow to align the motor with the vertical axis in the 2 dimensions.

¢ Screw the first 2 screws of the motor on its support.

4.16. Mounting the vertical axis (step 3) 55
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» Slowly tighten the KPOS8 screws by turning the shaft by hand.

¢ Screw the motor support screws onto the body slowly by turning the shaft by hand. ** ADD PICTURE **

* Remove the pin and finish screwing the last 2 screws of the motor on its support, then the support on the body.

4.17 Mount the vertical axis (step 4)

equipment:
¢ 2 pulleys GT2 20 teeth bore 8mm

e Screw the 2 screws at the bottom of the coupler onto the motor shaft, making sure that one of the screws is in
front of the flat part of the motor shaft and that the bottom of the coupler is not resting on the motor.

56 Chapter 4. Building manual BrailleRAP-SP
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* Thread the 100mm axle into the KP08, the pulleys (respecting their positions) and the coupler.

4.17. Mount the vertical axis (step 4) 57
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* Screw the 2 screws at the top of the coupler onto the vertical axis.

58 Chapter 4. Building manual BrailleRAP-SP
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 Leave the pulleys free without screwing them onto the axle. They will be screwed when the belt is in place.

 Screw the screws of the KP0O8 clamping rings (2 screws per ring).

4.17. Mount the vertical axis (step 4) 59
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* Make sure that the axle rotates easily and that the motor does not oscillate. If necessary, loosen the motor and
support screws on the body to give them play and re-align.

4.18 Mounting the low carriage belt

equipment:
* 1 belt GT2 length £ 620mm
* 2 necklaces

» Using a collar, attach the strap around the carriage screw with the teeth facing out. ** ADD PICTURE *#*

Pass the belt in the free pulley then the pulley of the vertical axis.

* Tension the belt while holding the carriage and secure the second end of the belt to its screw with a collar. **
ADD PICTURE **

* Finish stretching the belt with the screw on the outside of the body. ** ADD PICTURE **

Note: For now, do not tighten the pulley bolts on the axle.

60 Chapter 4. Building manual BrailleRAP-SP
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4.19 Mounting the Y axis (step 1)

equipment:

** Piece (s) printed in 3D **: 2 x ROLL_joint

1 tap M3

2 O-rings

2 vis M3-6 sans téte bout pointeau

2 KFL8

4 screws M5-18

4 M5 NYL nuts

4 rondelles M5

1 GT2 20 teeth boron 8mm pulley

1 smooth bar @ 8mm, length: 364mm

1 closed GT2 belt 200 or 220 mm (according to the Y motor support)
Fix the KFLS on the left side with 2 M5-18 screws, 2 M5 washers and 2 M5 NYL nuts.

4.19.

Mounting the Y axis (step 1) 61
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 Fix the KFLS right on the body with the KFL8_support, 2 screws M5-18, 2 washers M5 and the 2 nuts M5
NYL.

4.19. Mounting the Y axis (step 1) 63
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* Tape the 2 ROLL_joint.

4.19. Mounting the Y axis (step 1) 65
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* Put the O-rings in the groove of the 2 ROLL_joint.

66
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* Screw the M3-5 headless screws making sure they do not protrude into the hole.

4.19. Mounting the Y axis (step 1) 67
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 Thread the smooth bar halfway through the left side through the body and the KFLS.

* In order, thread the GT2 20 tooth boron 8mm pulley, the closed belt and the 2 ROLL_joint (pay attention to the
position of the O-ring). Put the belt closed on the pulley of motor Y and on the pulley of the axle.

68 Chapter 4. Building manual BrailleRAP-SP
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* Press the axle into the right KFL8 and cross it so that it protrudes = 12mm from the body.

4.19. Mounting the Y axis (step 1) 69
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* Tighten the screws of the KFLS rings.

70
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4.20 Wheel assembly

equipment:
e ** Pjece (s) printed in 3D **: 2 x SCROLL_wheel
* 2 screws M3-8 without head ** Michel, we put you M3-12 without head;) **
* 2 nuts M3

¢ Insert the M3 nuts into their housing and screw in the M3-8 headless screws.

4.20. Wheel assembly 71



BrailleRapSP Documentation, Release 1.0

* Fix the knobs on the axle by tightening the M3-8 screws without head.

72 Chapter 4. Building manual BrailleRAP-SP
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4.21 Mounting the Y axis (step 2)

* Rotate the motor pulley by hand so that the pulley on the shaft aligns vertically with the motor pulley.

4.21. Mounting the Y axis (step 2) 73
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* Move the Y motor / support assembly along the oblong holes under the body to tension the closed belt and
tighten the 2 screws.

4.21. Mounting the Y axis (step 2) 75
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* Tighten the 2 screws of the pulley of the axle.

76
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* Place the CP board (without gluing it) to align the ROLL_joint with the holes in the board. ** ADD PICTURE
&k

* When the ROLL_joint is in place, tighten the grub screws. ** ADD PICTURE **

* Remove the plywood plate.

4.22 Mounting the top cart (step 1)

equipment:
e ** Pjece (s) printed in 3D **: TOP_trolley
» *#* Piece (s) printed in 3D *#*: FEMALE_shape
e M3 tap
* 1 grub screw M3-30
e 1 M3 blind nut
* 2 screws M3-12
* 2 medium M3 washers
* 2 M3-20 screw
* 4 NYL M3 nuts

4.22. Mounting the top cart (step 1) 77
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3 IGUS_housing
e 6 screws M3-12
6 NYL M3 nuts

Glue the thread of the cap nut and screw the M3-30 screw without head on the side ** WITHOUT ** borrows
allen.

* Tape the FEMALE_shape 2/3 from the top.
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* Tighten the M3-30 screw / blind nut assembly to allow it to exceed £ 0.5mm.

4.22. Mounting the top cart (step 1) 79
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* Assemble the FEMALE_shape on the TOP_trolley with the M3-12 screws, the M3 washers and the NYL M3
nuts.
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4.22. Mounting the top cart (step 1) 81
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* Position the IGUS in the IGUS_housing respecting the side of the blocking and then screw on the carriage with
the M3-12 and M3 NYL nuts.
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¢ Fit the M3-20 screws and the M3 nuts.

4.22. Mounting the top cart (step 1) 85



BrailleRapSP Documentation, Release 1.0

86

Chapter 4. Building manual BrailleRAP-SP



BrailleRapSP Documentation, Release 1.0

4.23 Mounting the top cart (step 2)

equipment:
* 2 smooth bars @ 8mm, length: 330mm

* Thread the bars halfway through the outside of the crate.

4.23. Mounting the top cart (step 2) 87
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* Thread the trolley down over the smooth bars.
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* Finish putting on the bars.

Note: The edge of the wood should remain visible.

4.23. Mounting the top cart (step 2) 89
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* Tighten the axle holder screws on the body on the left and right.
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* Screw the grub screws of the axle supports on the left and right.
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4.24 Laying the trolley strap up

4.25 Mounting the lifter on the plate

equipment:
* PAPER_support (laser cut Smm plywood).
» **¥ Piece (s) printed in 3D **: 2 PAPER_raiser
* 4 wood screws 3-10 countersunk head ** Michel, we did not have any anymore; (E **

¢ Screw the 2 PAPER _raiser onto the plate from underneath with the wood screws.

92 Chapter 4. Building manual BrailleRAP-SP



BrailleRapSP Documentation, Release 1.0

4.26 Bonding of the paper plate

equipment:
* PAPER_support (laser cut Smm plywood).
e ** Piece (s) printed in 3D **: 2 PAPER_raiser

¢ Glue the notches that will be in contact. Insert the plate from the front and hold it firmly with tape during the
drying time.

4.26. Bonding of the paper plate 93
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4.26. Bonding of the paper plate 95
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4.27 Assembling the paper guides on the plate

equipment:
» ** Piece (s) printed in 3D **: PAPER_GUIDE_left_1
o ** Piece (s) printed in 3D **: PAPER_GUIDE_left_2
» *%¥ Piece (s) printed in 3D **: PAPER_GUIDE_right_1
 ** Piece (s) printed in 3D **: PAPER_GUIDE_right_2
e 4 screws M3-16
* 4 NYL M3 nuts

Note: For clarity, we have isolated the concerned part.
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4.27. Assembling the paper guides on the plate 97
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* Assemble the paper guides on the plate with the M3-16 screws and M3 NYL nuts.
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* You must get a view from above like this:

4.27. Assembling the paper guides on the plate 99
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|

* Center the rollers in the holes of the plate and screw the grub screws until the rollers are firmly attached to the
axle.
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4.28 Assembly of the paperweights (step 1):

equipment:
o ** Piece (s) printed in 3D **: 2 CLIPBOARD
e ** Pjece (s) printed in 3D **: 2 CLIPBOARD_wheel
e 2 M3-20 screw
* 4 NYL M3 nuts

* Assemble the CLIPBOARDs with CLIPBOARD_wheel using M3-20 screws and M3 NYL nuts. Tighten the
screw allowing the wheel to turn.

4.28. Assembly of the paperweights (step 1): 101
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4.29 Assembly of the paperweights (step 2):

equipment:
e 2 CLIPBOARD mounted in step 1
e 4 screws M3-14
* 4 medium M3 washers

¢ 4 NYL M3 nuts

Note: The oblong holes in the printed parts adjust the pressure of the CLIPBOARD on the paper.

4.29. Assembly of the paperweights (step 2): 103
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4.30 Assembly of the Y limit switch

equipment:
e ** Piece (s) printed in 3D **: SWITCH_Y _support
* 2 screws M3-14
* 2 medium M3 washers
* 2 M3 NYL nuts
* 1 slatted limit switch
* 2 screws M2.5-14
* 2 nuts M2.5 NYL

Note: The slat limit switch must be wired before being mounted on its support (not shown).

* Assemble the limit switch and the SWITCH_Y_support using M2.5-14 screws and M2.5 NYL nuts.

4.30. Assembly of the Y limit switch 105
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Note: The position of the switch in the oblong holes will be adjusted at the end of the assembly and the screws
tightened.

* Assemble the limit switch assembly and the SWITCH_Y_support to the body using the M3-14 screws, M3
washers and M3 NYL nuts.

4.30. Assembly of the Y limit switch 107
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4.31 Fixing the clips on the lid

equipment:
e ** Pjece (s) printed in 3D **: 2 LID_LOCK
* 4 screws M3-14
* 4 NYL M3 nuts
* Assemble the 2 LID_LOCK on the cover using the M3-14 screws, M3 washers and M3 NYL nuts.

4.31. Fixing the clips on the lid 109
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4.32 Fixing the plate for the power supply base

equipment:
» **¥ Piece (s) printed in 3D **: POWER_plate
* 4 screws M3-14
* 4 NYL M3 nuts
o ** ADD PICTURE **

4.33 Mounting the electronic card on the cash register

equipment:
* MKS GEN 1.4 card
* 4 spacers M3-10 ** Michel, we will send them to you as soon as we receive them **
* 4 medium M3 washers
* 8 screws M3-10
* Assemble the 4 spacers on the card. ** ADD PICTURE **

4.32. Fixing the plate for the power supply base 111
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¢ Assemble the card on the crate. ** ADD PICTURE **

4.34 Laying the drivers on the electronic board

equipment:
¢ MKS GEN 1.4 card
2 DRV8825 drivers

e 6riders

* If the card is not supplied already equipped with jumpers, put in the places of the drivers of engines X and Y. **
ADD PICTURE *#*

¢ Push the drivers into their slots. ** ADD PICTURE **

4.35 Connecting the motors to the board

e todo

4.36 Wiring of the electromagnet

e todo

4.37 Wiring of limit switches

e todo

4.38 Vertical alignment of the two carriages

e todo

* Tighten the pulleys on the vertical axis. ** ADD PICTURE **

4.39 Horizontal alignment of the trolley

To not forget

* Tighten the endstop X screw
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4.40 Adjusting the depth of the point

¢ Depending on the material you will use (paper, plastic, aluminum bobbin), you will need to adjust the height of
the borrows of the high carriage using the blind nut ** to be developed with examples **

4.40. Adjusting the depth of the point 113
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CHAPTER B

Ramps or compatible boards Marlin firmware

Note: Le firmware Marlin est utilisé pour contrdler I’embosseuse Braille. Nous utilisons la configuration CNC pour
contrdler 1’électro-aimant avec les commandes associées au moteur de CNC / stylo / laser (GCODE M3 et M4)

5.1 Configuration Marlin

in configuration.h

Motherboard configuration

#ifndef MOTHERBOARD
//#define MOTHERBOARD BOARD_RAMPS 14 EFB
#define MOTHERBOARD BOARD_RAMPS_14_SF

#endif

Spindle / laser / pen configuration

// BRAILLE RAP CONFIG

#define
#define
#define
#define

SPINDLE_LASER ENABLE

SPINDLE _LASER ENABLE _PIN RAMPS D8 PIN // !'!'! for BED MOSFET
SPINDLE _ILASER PWM _PIN RAMPS_D10_PIN // 1!l for EO MOSFET
SPINDLE_DIR PIN 5 // pin servo

Endstop configuration

// Mechanical endstop with COM to ground and NC to Signal uses "false" here (most,_
—common setup) .

#define X_MIN_ENDSTOP_INVERTING false // set to true to invert the logic of the_
—endstop.

#define

Y _MIN_ENDSTOP_INVERTING false // set to true to invert the logic of the,

—endstop.

(continues on next page)
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(continued from previous page)

#define Z_MIN_ENDSTOP_INVERTING false // set to true to invert the logic of the_
—endstop.

#define X_MAX_ENDSTOP_INVERTING false // set to true to invert the logic of the_
—endstop.

#define Y_MAX_ENDSTOP_INVERTING false // set to true to invert the logic of the_
—endstop.

#define Z_MAX _ENDSTOP_INVERTING false // set to true to invert the logic of the,
—endstop.

#define Z_MIN_PROBE_ENDSTOP_INVERTING false // set to true to invert the logic of the,
—probe.

Motor step / mm

#define DEFAULT_AXIS_STEPS PER _UNIT { 80, 46, 4000, 500 }

Max feedrate

#define DEFAULT_MAX_FEEDRATE { 300, 300, 5, 25 }

Acceleration

#define DEFAULT _MAX ACCELERATION { 1500, 1500, 100, 10000 }

#define DEFAULT ACCELERATION 1500 // X, Y, Z and E acceleration for,
—printing moves

#define DEFAULT RETRACT ACCELERATION 1500 // E acceleration for retracts

#define DEFAULT TRAVEI ACCELERATION 1500 // X, Y, Z acceleration for travel (non,

—printing) moves

Jerk

#define DEFAULT_XJERK
#define DEFAULT_YJERK
#define DEFAULT_ZJERK
#define DEFAULT_EJERK

G o G O»;
S W o O

In the current release on BrailleRap-SP github, other files have been modified to handle the paper sheet position with
the Y end-stop.
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CHAPTER O

Emboss your first Braille text

BrailleRapSP is a G-CODE driven machine, to emboss braille it is necessary first of all to translate the text in Braille.
There are 2 solutions to translate Braille: The BrailleRap application online https://crocsg.github.io/BrailleRap/ The
NatBraille application http://natbraille.free.fr

6.1 Using BrailleRap App

go to https://crocsg.github.io/BrailleRap/

[ Eraille Rap x e - X
& C | & Sécurisé | https://crocsg.github.io/B W
i Applications [} Welcome, Stephane Voronoizaf i OpenSCAD Vorono: ) relativity.scad/imag. Autres favoris

Braille Rap

BrailleRap est un projet visant & écrire du Braille sur papier & I'aide d'une imprimante 30. Entrer votre texte ici

Documentation

Github repository

Enter your text - Pap
Paper widh
\ Paper height

Margin width

Line padding

~ Printer settings
Head down pos.
Head up pos.

Speed

Delta printer

Negative Y

Mirror X

S oocom

Mirror Y

Go to zero

GCODE Up

Enter your text and download the GCODE file for the embosser
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[ Braille Rap x -] - X

F C' | @ Sécurisé | https;//croesg.github.io/BrailleRap,

! Applications [ Welcome, Stephane Vorensization Onlir OpenSCAD Vorono: )  relativity.scad/imag

Dot &
Letter padding
Line padding

~ Printer seftings

Head down pos.

Negative Y

Mirror X

[

Télécharger le fichier GCODE Mirtar Y

GCODE Up

GCODE down

Language

» sve

Dovnload GCode

G90;

Gl F4000;

Gl X0.00 Y0.00 710.90;
G1 X3.092 Y5.00;

M3 S13

M3 Sa;

Gl X3.00 Y7.30;
Lo

To send the GCODE file to the embosser you can use software like cura or pronterface

6.2 NatBraille configuration

Build software in the NatBrailleTools project directory

In NatBraille general options, use TbFr2007 for Braille table, Black document encoding Automated, Braille docu-
ment encoding Windows1252
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| £ Configuration de NatBraille _ O %

Edition de la configuration : [Intégral simple |

|1 Niveaux de Titres r o7 Embossage r [=c Interface r@ Avancé |/ € Accessibilité |
Ei Géneral |/ gf‘ Transcription |5l Mise en page

[=1]

Description

|30x2.'r‘, césure, lig. vid. d'origine, num. page en haut

Ecritures brailles

: Traiter les écritures littéraires b
] Traiter les écritures mathématiques o
[] Braille abrégé ‘ |5 Choisir les régles | F
o la
Encodage des fichiers et table braille
Table Braille & ToFr2007 (|| |51 Editer
ﬁ Encodage document en noir |L| automatique | v| .;
Encodage document braille |L| windows-1252 |v| 1l
Mise en page
r [v] Activer la mise en page

i

[ ] Activer le mode ultracompact

Activer la coupure littéraire |5 Editer les régles
| @ Enregistrer | ‘ Enregistrer sous... ‘ | Q Annuler |

In embossing options, use TbFr2007 for braille table for embossing

Enable option use a system command for embossing

use the parameter  java -jar d:\usr\home\logger\BrailleLogger.jar $f I java -jar
d:\usr\home\logger\gcodestreamer.jar COM4 250000 for printer command. You need to modify the executable
directory and the COM port reference
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| £ Configuration de MatBraille _ O %

Edition de la configuration : [Intégral simple |

&1 Niveaux de Titres r o] Embossage r [=e Interface r@ Avancé |/ € Accessibilité |
Ei Général |/ E,T Transcription |5l Mise en page

[=1]

Configuration de I'embossage

Table Braille pour I'embossage :

TbFr2007 |~

Utiliser une commande systéme pour 'embossage

8 Commande impression : |31I'u1-¢ 250000 = d:'\usnhnme'l.logbraille.lug|

[ ] utiliser directement un périphérigue d'embossage F

Choix du périphérique : ||,-_,| | |

i

| @Enregigtrer H Eﬂregistrersons... H thnnler |

In page settings enter 31 and 26 as caracter per line and line per page
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| £ Configuration de MatBraille _ O

-

Edition de la configuration : [Intégral simple |

|£! Niveaux de Titres r o Embossage r [=e Interface r@ Avancé |/ € Accessibilité |

@ Général |/ Transcription |[:l Mise en page

i

Paramétrage de la mise en page

Dimensions

Nombre de caractéres par ligne: 3 E
Nombre de lignes par pages: EEE

Numérotation des pages | '~ en haut seul sur une ligne | - |

Numéroter a partir de ‘IE

Gestion des lignes vides | = comme dans le document d'origine | hd |

lignes vides en produisent 1 en sortie
lignes vides en produisent 2 en sortie
lignes vides ou plus en produisent 3 en sortie

Garder les sauts de page du document en noir d'origine

[ ] Générer un saut de page a partir de E lignes vides

B i

Tableaux, matrices

[| Toujours linéariser les structures de type table

Nombre de cellules requises pour essayer un rendu 20 | 4&'

A [] Insérer une table des matiéres

Titre de la table des matiéres |Tab|e des matiéres |

Styles | 5 Editer les styles |

Correspondance braille vers noir (détranscription)

[ ] conserver les margues de coupures et sauts de ligne du document braille

[ ] Conserver les sauts de page du document braille

3 | @Enregi;trer H Eﬂregistrersons... H thnnler |

6.2. NatBraille configuration
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