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Presentation

Ultra light, versatile and portable grbl / grbIHAL controler for Windows 7 to 11, 32 and 64 bits

Reliable and professional made, digitally signed by certified organization (Certera Code Signing CA)

Handle CNC 3 axis milling (XYZ) / laser (XY or XYZ) and 2+2 axis (XYZA) hot wire foam cutting

Designed for grbl 1.1 & 1.2 (firmwares provided for Arduino and MKS Gen V1.0) and grblHAL (firmware provided for BTT SKR Pico V1.0)
Compatible with grbl 0.9 (but 1.1/1.2 recommanded)

Supports all common GCode commands (GO, G1, G2, G3, G4, G10, G28, G90, G91, etc., M0, M2, M3, M4, M5, etc.)

Dual synchronized drawings (X/Y and A/Z or X/Z)

Machine & Work origins and coordinates (with user defined offset)

Automatic machine axis and working area identification on connection

Automatic drawings autoscale on machine boundaries

Software hold if machine limits reached Gemini Aero Cutter is natively multi-language

Advanded grbl settings interface If you need a new language and can help us in
Automatic Gcode format recognition and translation (U->A, V->2Z) translation, please send a request form

Keep trace function

Macro recorder

grbl firmware uploading tool
Syntax-highlighted GCode editor and creator

Recommanded GCode generators :
Gemini Aero Foam (4 axis hot wire foam cutting) : https://www.geminiaerotools.com/geminiaerofoam.html|
DesKAM2000 (milling and laser, abandonware but very well made and easy to use, works perfect in WinXP compatibility mode) :
https://icedrive.net/s/NTRjxtTNtZf8aYw55wF7D7ARFV2B
Estlcam (milling and laser, very similar to DesKam with great modern Ul) : https://www.estlcam.de
KrabsCAM (milling, freeware, very great) : https://github.com/mkrabset/krabzcam



https://www.geminiaerotools.com/geminiaerofoam.html
https://icedrive.net/s/NTRjxtTNtZf8aYw55wF7D7ARFV2B
https://www.estlcam.de/
https://github.com/mkrabset/krabzcam
https://www.geminiaerotools.com/contact.html

Installation

Prerequisite : Windows 7 to 11 with .NET framework 4.5 or higher. Back to summary

Create a folder (preferably at the root of the disk) on a physical drive (HDD, SSD or USB key) of your choice .

Extract the zip on these folder :  ciGeminiAeroCutter ~ ~ Documentation — -
=3 Firmware Some anti-virus can make a false virus

= Settings detection, please ignore it !
__ Toolpath

@ GeminiferoCutter_x32.exe
@ GeminiferoCutter_xBd.exe

La u nch GeminiAe roCutte r- exe : r@ Gemini Aera Cutber—Grblfral'sageS[J-&ﬁlc_haut;-tl-[-) (64;:[;)“ i = a X

| GRBL COM5 324t MCU B O | cofioc xz+5oinde  ~ | | & Wl & & Francais v

Fichier GCode Console

Available axis = X¥ZA
Max travel : X= 358 Y=288 =280
A=358
Grbl ready to use...
$1
[VER:1.1f.28248684:]
[OPT:VNDSL, 188, 1824,4,8]
Contréle Coordonnées [AXS:4:KvIA]
[NEWOPT : ENUMS, RT+, ES , SED, RTC]

| @ P Travai Machine [FIRMWARE : grb1HAL]
L . . [SIGNALS:HSEP]
(] >0< | X:0.000 X 0.000 [NVS STORAGE:*FLASH]
Y- 0,000 Y- 0.000 [FREE MEMORY:216K]

[DRIVER: RP22848]
o —_ L [DRIVER VERSION:2428488]

[DRIVER OPTIONS:SDK_1.5.8]

In demo mode : ooees
- all functions are available except —

saving modified GCode S
- areminder message appears et s

regulary D s

() Joystick virtuel

A
o <oy P
V SREC

Avance (mm/min} 4 x| %10 | x100 | |SEI0DON
Régime broche 500 (O m4 ON [ Affiche les messages




Get a licence

Back to summary

Go to https://www.geminiaerotools.com/geminiaerocutter.html
At the end of this page, you will find a PayPal button to buy a licence (credit card or PayPal)
You will received your licence by mail (as it is generated manually, it can take up to 1-2 working days)

Launch Gemini Aero Cutter
Click « Register » to open the registering form :

€9 Gemini Aero Cutter (64bit)

GRBL COMS5 woiicy - (@) | coria. xvZA+Howre ~ | #| Wl

Copy and paste all the informations of the licence in the registering form :

€ Registering — O *

Mame Bertrand Dupand-Smith )

Organization |M)' Club

Mail |w Mail

Unlock Key My unlock Ky

Unlock application

Please use these ur to get Unlock Key ©  www geminiaerotools com

Click « Unlock application »
Enjoy ©



https://www.geminiaerotools.com/geminiaerocutter.html

Main interface (hot wire mode)

User text commands interface. Back to summary
Most menus and buttons Motion mode (G90 = absolute, G91 = relative) and feed rate
are self-explanatory © Configure user (F) must be specified, separatly or in the same line of order.
interface for CNC Example : G90 GO1 X30 F500
(go to absolute coordinate X = 30 mm at 500 mm/min) Toolpath
€ Gemini Aero Cutter (64bit) \ — m| X -./ Language
GreL coms - 3zeimcy - @) | corfie xvzAstawe ~| | (5 Wl (@ 27 Engissh —
R GCode file Console Y :
Stop mOtlon File : ClarkY_ful_addon_GeminiferoFoam.nc Send @ MaChIne.
[~ |:_=} ° | | Available axis = XYZA a boundarles
e :igcs;ravel 1 ¥= 35@ Y=28e =288 (use ”grbl
P r mem i n C rbl rea USE... .
ause / resume motio Grbl ready to settings’’ to
__ i change values
Control Coordinates d ) t
Hold current position B 2| = :“‘;"‘m :‘:;m Feedback accorc:\lné; o
on Stop (otherwise, by /4— — ||= """ ™" console your CNC)
=0< | Y- 0.000 Y: 0.000
B 0
default, grbl cuts motor ﬁ W S0c MO0 A 0000
power and current 50<] 20000 Z 0000 RS oo™
position can be lost) 50<| (300 (30 :
e — Work origin ( =
Speeds e o e o
Feed rate (mm/min) 0 0% || 50< || #0% Tl machine origin
. HotWire power 0 A0% | |50 | | +10% R
Configure grbl board ° e = o : L at startup)
" . 1] Graphics interaction : s To set new
anual motion [ >
gteepltraced{ A '"ﬂ'eme';*uﬂ;fﬂi 1| Zoom : mouse scroll work origin :
itual joysti F+y | 1] ]
Kes¥ m L [1 Pan : left mouse click + dra =
& < A 10 S El L1l Zoom all : mouse right cIicIf = m?nual mo|\"ek
q4p Y qurp messages sent i : g axis, then clic
v oREC \4 01 by board — T «>0<»)
- =T | = g
V-alues can be changed | P . . L O (O
via keybord or mouse — B =100 / i =
HotWire power — 500 [ M4 | SetON [ Show all messages Clear ]
scroll —— ———— A




Main interface (milling and laser mode)

A 4 axis CNC board can be used to 3 axis milling,
by selecting the appropriate configuration

| @ Gemini Aero Cutter (64bit)

Back to summary

G1,G2 and G3 toolpath
demontration

GRBL COMS 32bit MCU [ =] | Config. XYZ+Spindle | Al TR I =
GCode file Console
File: Send
= = Available axis = X¥ZA
[} o Max travel : X= 358 Y=202 I=288
A=358
CHNC Grbl ready to use... SEaNINEEEE
G91 Gl Z+18 raee
Status - Hold:0 I o1 o raee
G91 G1 Y+18 F4ee
Control Coondinates E18L28 PR X8 Y@ I8

Wark Machine

S O
e = sDe | X 26256  X: 36.256
s0< | ¥: 0353 Y:9.647

% ®

*0< | Z:-1.000 Z:9.000

0 || >0 == 0

Speeds
Feed rate {mm/min) 300 -10% 1 +10%
Spindle rpm 1000 -10% >0 +10%

Manual mation

() Keep trace Increment {mm)
[ Virtual joystick 100
A A =
[0

g z -
Vv #REC Vv 01

Feed rate (mm/min) 4 x1 | x10 | EAD0N | x1000
Spindle rpm 5000 () M4 SetON

GrblHAL 1.1f ["$' or "$HELP' for
help]

start sending to grbl, 18:11:34
(Created 21:43:33 38/85/2824 from
GBG163_test)

(Post = grbl milling)

(Tool @ = Bit D1 L1e)

Neggd Goe

Nepel Te Mes MB3 S24880

N2E8l B2 Xo.2002 Ye.0022 I3.o0ee
F3ge.88

Neea3 GBe X17.5028 Y15.2088

NePed GRl1 Z-1.88680 F389.88

N28as 82 X17.5888 Y15.2088 I-2.5888
Jl2.ga88

NepeE GBe Z3.e008

Neea7 Gog X5.2e88 Y-8.5808

NePeE GRl Z-1.88080 F389.88

NEegs Gel Xo.oese

NeP1e GR2 X-2.5600 YP.0088 I9.ee8e
Ja.5aeae

NEeell G8l1 Y5.eese

NeP12 GB2 X-8.4168 Y5.2774 I9.5888
Jl2.ga88

NeP13 GBl X9.5348 Y28.2774

Negl4 82 X18.2002 Y28.5008 IP.41lc2
1-8.2774

NEels GBl X28.2002

NEEle GB2 X28.3536 Y28.3536 IP.Be8e
J-8.5888

NBE17 GB1 X38.3536 Y18.3536

NEeP1E GR2 X38.5800 Y19.9eee I-8.3536
J1-8.3536

.

e

Tool trajectory
during operation.
The distance
between points is a
function of the
speed of
movement.

E 3

() Show all messages Clear




Jogging (all modes)

Return to work origin at
working (G1) or fast
(GO) speed

Set the work origin at
the current position

Draw the tool trajectory
during jogging

Axis will move as long
the button is pressed

Gives the exact speed in
simultaneous 4 axis
jogging on a hot wire
machine

Keyboard can be used for jogging :
CTRL + arrows for X/Y (laser, milling) or X+A and X+Z (hotwire)

CTRL + PageUp/Dn for Z (milling)
W (Azerty) or Z (Querty) + arrows for hotwire X/Y
X + arrows for hotwire A/Z

Back to summary

Tool trajectory

€3 Gemini Aero Cutter (64bit) - m]
GREL coMs - RoeMcy - B @ | Corfa. XZ+Spnde | [ 5 Wl @ (B | Engish during jogging
Console Y
""" Send Pe
| :vai.lable a).(is = XYZA A
ax travel : X= 358 Y=28@ Z=288
A=358
arbl ready to use...
G28
P o1 a1 zeso raooo
G91 G1 X+58 Fa888
Coordinates E91 G1 Y+5@ F4e8
Work Machine s rexae
N %0000 X 50.000 o
wesoom ||| x et oo e
{Jé} @ o G591 G1 X-38 F4ee
)= : @91 Gl Z+18 F488
Z: 50.000
Macro recorder :
2R (=0W >0 - click on button
Speeds z .
Feed rate (mm/min) 0 0% | 50 | [ +10% - use jog or user text
Spindle pm 0 10% | [50< | | +10% Mouse right click commands to do
erul mtion S on button(s) to what you want
Keep trace ncrem - . | L1111 - i i
o e e 100 edit value(s) Bt click a secor.id time
/ 3y A 50 St oi L to save to disk
AR 30 .
g p - = You can now re-use it as
v o v TTh a normal toolpath, for
example to cut blocks.
Feed rate (mm/min) 4 x| x10 00l | x1000 v
Spindle pm 5000 [ M4 | SetON ] Show all messages Clear




Back to summary

NotePad like text editor with copy / cut / paste abability (ctrl + ¢ / x / v)
Syntax-highlighted text

Instantaneous graphics redraw

Can be use to make a simple GCode program from scratch

Simulate the Gcode with the « Simu » button

G2 and G3 arc centers
in orange points

-
€ GCode editar

(Project Lalysée_découpeCng)

(Created by Estlcam version 11 build 11.242)
(Machining time about 00:02:21 hours)

(Required tools:)

(End mill 3mm)

M03 S24000

GO0 Z5.0000

(Mo. 1 Trow: Contour intereur 1)

GO0 X27.6116 Y72.6998

GO0 20 5000

G01 20 0000 FRO0 S24000

301 2-1.0000

G02 X26.2870 Y80.5766 [1.6116 J4.3208 F1200
GO2 ¥33.7709 Y77.7853 12.9361 J-3.5561

GOZ X27.6116 Y72.6558 -4.5477 J-0.7647

01 Z-2.0000 F&00

G02 ¥26 2870 Y80 5766 11,6116 J4.3208 F1200
(G02 X33 7709 Y77.7853 12.9361 J-3 5561

GOZ X27.6116 Y72.65958 |-4.5477 J-0.7647

G01 Z-3.0000 Fe00

GO2 X26.2870 Y80.5766 [1.6116 J4.3208 F1200
(G02 X33.7709 Y77.7853 12.9361 J-3.5561

(G02 ¥27 6116 Y72.6558 |-4.5477 J-0 7647

GO0 25 0000

(Mo. 2 Trou: Contour intereur 2)

GO0 ¥48.8351 ¥72.9216 Z5.0000

GO0 20.5000

G01 Z0.0000 FEO0

01 2-1.0000

G02 ¥49.5403 Y83 6813 13 4587 J5.1763 F1200
G0Z X58.5055 Y77.6507 |2.7534 J-5.5834

GO2 ¥48.8351 Y72.9216 -6.2121 J0.4072

G01 Z2-2.0000 Fe00

G02 ¥49.5403 Y83.6813 (3.4587 J5.1763 F1200
(G02 ¥58.5055 Y77 6507 |2 7534 J-5 5834

(G02 X48 8351 Y72 9216 1-6.2121 J0.4072

GO01 Z-3.0000 Fe00

G02 ¥49.5403 Y83.6813 13.4587 J5.1763 F1200
(G02 X58.5055 Y77.6507 12.7534 J-5.5834

4 » Working origin GO rapid motions are

8 Freview Savetmmm-k” Save to disk H Sim H Close ] shown in thin grey lines




Flash firmaware

Back to summary

' @ Gemini Aero Cutter (64bit)

GRBL COMS5 32t MCU B ©_| Corfig. XYZ + Spinde

m Arduino Firmware Uploader —

File lgrbl_v1.2h_M2560_XYZA he http://svn.io-engineering.com:8080/?driver=RP2040

Board [atmega2560 Driver: [RP2040 (Pi Pico & Pi Pico W) || Homepage |
Board: |BTT SKR Pico 1.0 v| n| Homepage || Board map

COM Port  |COM3

Baud Rate | 115200

Upload



http://svn.io-engineering.com:8080/?driver=RP2040

grbl

settings

List of settings is automatically read on the board, and can be saved to (and loaded from) disk.
Each value modification (use enter key to confirm) is automatically sent to board and identified in red.

Back to summary

€ GRBL settings = O *
D Value Uit MName
L] 10 microsecond {10 = default) Step pulse length
£1 a7 millisecond ((-255) Step idle delay
52 1:0:0:0 0 =nomal /1 =reverse Step pulse mask (57,2:A)
23 0:.0:0:0 0 =nomal / 1 =reverse Auis direction mask (4Y:2:4)
&4 0 0 =nomal /1 = reverse Step enable
: {0 = nomal / 1 =reverse Limit pins
%6 0 0 =nomal / 1 =reverse Probe pin
810 1 see Grbl documentation Status report mask
£11 |0.020 mm Junction deviation
812 |0.002 mm Arc tolerance
513 (D 0 =mm /1 =inches Feedback units
820 (0 0 = disable / 1 =enable Soft limits (req. homing)
21 |0 0 = disable /1 = enable Hard limits
g2 |0 (0 = dizable / 1 = enable Homing cycle {req. im. sw.)
£23 (0:0:0:0 0 =nomal / 1 =reverse Homing direction mask (%Y ;2;A)
£24 [25.000 mm./min Homing feed rate
§25 | 250.000 mim./min Homing seek rate
826 | 250 microsecond Homing debouce delay
827 |5.000 mm Homing pull-off
530 [12000 W (0-100) Spindle max rpm
§31 |550 % (0-100) Spindle min pm
Load settings from disk Save settings to disk Restore initial settings

The configuration of the SKR Pico offers a few additional settings :

140 | 500 mA, ¥ axiz cument
5141 (500 mA Y axis cument
$142 | 500 mA, Z axis cument
£143 (500 ma A axis cument
2150 (16 8,16 32 orb4d X axizs micro-steps
2151 |16 8. 16, 32 or 64 Y axis micro-steps
8152 |16 8. 16 32 or b4 £ axis micro-steps
£153 |16 8. 16, 32 or 64 A axis micro-steps

- stepper current is set programmatically by the $140-$143 parameters (instead of pots like on
Pololu drivers).
CAUTION : never leave these values at 0, otherwise the current will not be regulated and can
damage board (max continuous current for the TMC2209 drivers is 2 A) and also steppers. A
good starting point is 500 mA, then adjust it depending if your CNC loose its position at idle or
loose steps during fast motion.

- micro-stepping is also set programmatically, by the $150-$153 parameters (instead of jumper
caps like on RAMPS or MKS boards).
Default value is 16, but you can go up to 32 or 64 (and even 128 or 256, but not necessary)
with the built-in TMC2209 to improve resolution with direct belt drive systems. NOTE : this
function works only if SKR Pico board is powered by external supply (i.e. drivers are powered)
AND USB cap is removed (otherwise the board will use the default value of 16 microsteps and
will have inappropriate motions !).

NOTE : $1 must be set to 255 (i.e. motors keep their torque at idle) for belt drive CNC
$2 is generally set to 0;0;0;0
$4 must be set to 0 (normal step) for grbl and 7 (3 axis) or 15 (4 axis) for grblHAL
$10 must be set to 3 for grbl and to 511 for grbIHAL




Bug reporting

Despite of your efforts, some bugs or crash can occurs, nobody is perfect... ® Back to summary

If the case, Gemini Aero Cutter will automatically create a file « errorlog.txt » in the working directory of the application.
You can open submit it via :

- the contact form : https://www.geminiaerotools.com/contact.html

- orinthe « Bug reports » section the forum : https://www.geminiaerotools.com/forum/

Don’t forget to give some explanations (context, screenshots, etc.) to help us solving it !

v ) Gemini Lero Tools X  + v ) Gemini Aero Tools X f§ Gemini Aero Tools - Index

<« c 2% geminiaerotools.com/contact.html | c 23 geminiaerotools.webboard.org/index.php

|| Gemint Aero Tocis BFAQ @Register [@Login

Subject |Other

Name [Your name |
Email [name@domain.com

Country |

Message Bug reports | | Support for www.geminiaerotools.com

(please don't forget to .
d full Your Message - Bl G
provide your fu . | As you're not logged in, some features could be unavailable. Click here to become @ member of Gemini Aero Tools.

coordinates for a licence |- _
key request) Username: Password: Cookies have to be granted please

Contents of errorlog.txt file - | unanswered posts The time now is 01 Mar 2024 09:51

Gemini Aero Designer forum

New releases & development announcements .
4 £]) Follow this thread to be notifiad of Gemini updates 14 23" 29?“’19-21
Security check 4 | ‘ Send i Moderator Gemini
e | AL 13 Mar 2023 19:31
| @ How-to, tips & tricks AT
Moderator Gemini

Your data will only be used in order to communicate with you and deleted once no longer needed for this. They will not be shared with any third

party | Bug reports
| Q Submit bugs and others problems

Moderator Gemini

® Franck Aguerre / Gemini Aero Tools™
Improvement proposals 28 Dec 2023 20:02
@ You have ideas of improvement or new features ? Gemini #0
Moderator Gemini

Need help . . 20 Jan 2024 13:12
Users mutual aid zone (this is not an after sales service I} Mico5934 =0
Moderator Gemini



https://www.geminiaerotools.com/contact.html
https://www.geminiaerotools.com/forum/

Typical CNC configuration : SKR Pico + hot wire

Back to summary

Hot wire (@ 0.3 mm NiCr)
max length : 1 m with 24V supply

’,’4) Power supply 24V - 3A or more
/

ADAPTER POWER VOLTAGE gea

"
/ REGULATED cuance (7 &
‘ MODEL:002 \

J

BTT SKR Pico board 7~
(grblHAL firmware)




Typical CNC configuration : SKR Pico + milling

Back to summary

->5V PPM
Arduino Nano Spindle
(code here)

12V PWM
->5V PWM

I

#include <Servo.h>
Servo ESC; // create servo object to control the ESC

int potValue; // value from the analog pin BTT SKR Pico boa rd
void setup() {

// Attach the ESC on pin 9 (grblHAL ﬁrmware)
ESC.attach(9,1000,2000); // (pin, min pulse width, max pulse width in microseconds)

}

void loop() {
potValue = analogRead(AQ); // reads the value of the potentiometer (value between 0 and 1023)
potValue = map(potValue, 0, 1023, 0, 180); // scale it to use it with the servo library (value between 0 and 180)
ESC.write(potValue); // Send the signal to the ESC

} Power supply 12 or 24V - 10A or more



https://gist.github.com/EDISON-SCIENCE-CORNER/3c299634ef06fdbd4137a69e9fae2635

Typical CNC configuration : SKR Pico + laser

Back to summary

12V + PWM

BTT SKR Pico board
(grblHAL firmware)

Power supply 12 or 24V - 10A



Typical CNC configuration : Mega2560 + Ramps 1.4/1.5/1.6

IS 09 wIIG
el N

Cut trace [B

PITIINH I DI

2999
<

Ramps 1.4 & 1.5 power
supply modification
(one supply for motors
and hot wire)

oo

Back to summary

» Hot wire
) Power supply 12 or 24V

‘ Arduino 5V PWM -> PPM » Spindle
5V PWM
~ Laser

Recommanded motor drivers : TMC2225 (32 uSteps)

M2560 (Arduino firmware) + Ramps



