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Chapter 1 Description
1.1 Product Description

This machine is a learning kit for beginners. It is packaged and shipped after a
complete test before leaving the factory.

Before purchase, it is necessary to understand that all CNC engraving machines only
execute G code for engraving, not directly input the drawings it will automatically carve.
Laser engraving has special software that can directly import pictures to engrave, and the
software that generates G code needs a lot of self-study by users. We will provide
tutorials and learning materials for customers to learn. Due to product cost, we do not
provide relevant software technical guidance.

This machine is provided to customers as a CNC machine. Please read the installation
instructions carefully before installation.If the parts are damaged due to the wrong
installation and use by the customer, the user shall bear the cost of the replacement of the
parts.Before you confirm the receipt, please test the function of the machine, but please
be careful not to make the machine scratch during the test, because the customer's own
reasons caused by the machine scratch affect the second sales, generally not returned.

This machine adopts specially developed laser/engraving integrated motherboard with
customized software functions far superior to similar models.Motor can carve/cut wood,
plastic, acrylic, PCB copper clad board, soft metal aluminum copper (not cutting) and
other materials, can not carve hard metal, jade and other materials are very hard.Laser
can carve paper, wood, plastic, leather and other materials, can not carve metal, jade and

transparent high reflective material hard material.
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This is an entry-level learning machine. It can't be compared with a commercial
machine.Mechanical engraving needs to make G code we send ArtCAM software and
tutorial, laser without transcoding.

Engraving machine operation process

Type Graphics or text production— G code generation— Control Software
CNC CAD/AI/CDR Artcam/JDpaint Candle Control
Laser PIC/CAD/AI/CDR None MiniLaser

1.2 Product Specification
Machine Dimension: 281mm*281mm*290mm
Working Range: 135*115*45 mm
CNC Software: Candle Control Laser Software: LiteFire Control
Machine Material: Aluminum+Profile
Spindle: 775 Spindle(12-36V) (8000r/min, if 24V)
Stepper Motor: 2-Phase 4-Wire Stepper Motors (1.3A 0.25N.m)
Lead Screw: T8 Lead Screw
Power Supply: 12V (110V-240V)
Supported OS: XP, Win 7, Win8, Win 10, Linux
Applicable Material: Copper, Aluminum and other soft metal, Plastic, Wood,
Acrylic, PVC,PCB,etc...
Laser Head:Adjustable focus 500mW Laser Head (If choose)
Package Size: 330*330*330 mm
Package Weight: 6.5kg

Standard Package: Complete machine
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Chapter 2 Introduction

2.1 Machine Parts

Z AXis

X AXxis

Motor/Laser
Head Seat

Y AXxis

2.2 Machine Installation

® Y Axis Parts: Y Axis Frame x1. Table Support Frame x1. Table x1. Hand Nut x1.
Foot Pad x4. Y Axis Screw Motor. (Table) Screw M4*20x3. (Sliding Rail) Screw
M3*8x8. (Stepper Motor) Screw M3*16x4. (Hand Nut) Screw M3X8x1. (Foot

Pad) Screw M5*8x4
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Y Axis Frame Table Support Frame

Table Y Axis Screw Motor

® Y Axis Installation
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Foot Pad Installation
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Screw Motor Installation
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Table Installation
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Fix Table to the Sliding Rail

® X Axis Parts: X Axis. Left And Right Arm. X Axis Screw Motor. (Hand Nut)
Screw M3X8x1. (Left And Right Arm) Screw M6*16x8. (Stepper Motor) Screw

M3*16x4. Hand Nut x1

X AXxis X Axis Screw Motor
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X Left Arm X Right Arm

® X Axis Installation

Left Arm Installation
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Screw Motor Installation

® Z Axis Parts: Z Axis. Z Axis Screw Motor. Down Spindle Seat. Up Spindle Seat.
Z Up Board. Z Down Board. (Stepper Motor) Screw M3*16x4. (Hand Nut)
Screw M3X8x1. (Spindle Seat) Screw M4*10x6. (Z Up And Down Board) Screw

M4*10X6. Hand Nut x1

Z Screw Motor

@ @ @
QQO

Y&

Down Spindle Seat Up Spindle Seat
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Z Up Board Z Down Board

® Z Axis Installation

Up/Down Spindle Seat Installation Z Up Board Installation Z Down Board Installation

® Frame Installation

Fix Z Axis to X Axis:Screw M4*16x4

Fix Z Axis to X Axis
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Fix Z Axis to X Axis

Fix Y Axisto X. Z Axis: Screw M6*20x8

Fix Y Axis to X. Z Axis
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® Motor Installation
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® L[aser Head Installation
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® Motherboard Installation And Connection: Screw M4*5X4, X AXxis to

Motherboard X Axis. Y AXxis to Motherboard Y1 Axis. Z Axis to Motherboard Z

Axis. Spindle to Motor(Red+Blue-), Laser to TTL output.

® Motherboard Introduction

[ [
(X motor|Y motor | Zmotor| _, _
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Chapter 3 Software And Operation

3.1 CNC Engraving Software

1.Install CH340 drive Program.Double-click CH340SER --Click Installation— Wait

for the installation program to end.(This drive program Supports XP32/64WIN7 32/64)

2 DriverSetup(X64) - X
Device Driver Install } Uninstall
Select INF File : |CH341SER.INF "
WCH.CN
LR |_ USB-SERIAL CH340
|__ 110472011, 3.3.2011.11
UNINSTALL
HELP

g erSetup(X64

Device Driver Install } Uninstall

Select INF File :

CH341SER.INF v

I
> DriverSetup

0 The drive is successfully Pre-installed in advance!

2.Right-click My Computer-Management-Equipment manager-Port, check whether

there is CH340 Port number. If installation success will appear COMX, remember the

number after COM.

Pin to Quick access

A Computer Management
File Action View Help

e @ E HE 2

& Computer Management (Local
v i} System Tools
@ Task Scheduler

Manage

> (8] Event Viewer
» @l Shared Folders
Local Users and Groups

Unpin from Start

Map network drive...

Disconnect network drive...

Create shortcut
Delete

Rename

Properties

Performance
& Device Manager
]
= Disk Management
> F4 Services and Applications

v & LAPTOP-SZIY
i Audio inputs and outputs
3 Batteries
| Biometric devices
© Bluetooth
@ Cameras
& Computer
> e Disk drives
» [ Display adapters
3 Firmware
) Human Interface Devices
» E= Keyboards
> 0 Mice and other pointing devices
[ Monitors
57 Network adapters

v i@ Ports (COM &LPT)
USB SERIAL CH340(COM?)

» 7 Print queues
] Processors
B9 Security devices
!‘ Software components

3.Use Candle control(Control Software) to connect machine:Open Control Software

Candle control. This software is for control CNC 3 Axis carving.First of all set port

number, and then return to the main interface of software,software will connection

-12 -
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machine automatically.

477 &0 (oM 3 LPT) i
8 S E - State
/ Work coordinates
= h" N 0
ings ==
hd Hinates
Connection Connuetion @ﬁ}’é%ﬂ%, BRFFELLS200 o
GRBL Not connected
NI LDl
Parser =
Visualizer GEBL
Tool model Query period: 40 Safe I: 10,000 Q lﬂ lﬂ
Console Repid speed:  B00  Acceleration: 100
Panel 3 o
Spindle speed min. @ 600 max 1000 ' [ 1]
Col
Z-probe conmands
Font <
Command 1: command 2
Heightnap probing feed: 10
X: 0.000 ...
Z: 0.000 ... @
0.000 / 0.000 Parser 0
Arc spproximation segment length: 0.0
#
Visualizer
Line width: 1.5 V| Smoothing [ | MSAA
] Simplify geometry Segment length. 0.0
FES lock: 60 v []Z-bugfer [[®TOF 1 Mo such £il
acme
Set to defaul (€ ox )] [ canca
Check mode [¥] Autoseroll Send Pause Abort )

The port number must be the same as last step, otherwise software can not connect

the machine.If connect machine successfully the main interface will display: [CTRL+X]

< Grbl 1.1h ['$' for help]. If no this display or display other information it means

connection failure. Please check whether you have followed all the steps. Or close

software, pull out USB wire. And connect USB wire-open software-set port

number-connect machine again.
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— Jog 4 NOTICEN

A A 6
Step
1/ . (.2
v wils
3 NOHEE-H#
Presets: 0.01 0.1
1 [:::] 100 || 100

Keyboard contrel

4.Direction check: check whether the machine moves the same direction when you
click on the software.If you click the button,The machine is not moving in the
corresponding numberical direction,that means the stepper motor in this direction is
reversed . Please exchange the motor wire on the control board.

5.After direction checking we can start to work.

Cutter setting: to set the position where we start to work. Move cutter to the position,
click x y and z axis coordinate zero clearing,then it will start to engrave at this point.

When you do last step please make the spindle running because the cutter may touch
the object you want to engrave.After first testing, then you can try to make your own
gcode for engraving.Gcode is the command that make the machine move. It should be
a .nc file. In the folder there are some .nc files. You can check.Matched software to
make .nc file is ARTCAM.You can also watch these videos on Youtube to know how to

make .nc files.
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B candle
File Service Help

G-code progran

(G0 634 G17 G621 69O GI4 MO M5 M9 TO FO. 50.]

) candle

Fle Service Help

G-code progran

[G0 654 G17 G21 GSO G34 MO WS M9 TO FO. SO.

)

‘ BRRHERREMR

BEXY E%Z 0 0.000
2 H o :
L’ L o 0.000

m -
X: 0.000 ... 36.554 00:00:00 / 00:01:28 e
¥: 0.000 ... 10.418 Buffer: 0/ 0 ‘ < > I
Z: -0.200 ... 3.000 Vertices: 2878 il .10 |
36.554 / 10.418 / 3.200 FPS: 62 I R [
2 v
|
# Command State Response :‘ * |
T oo M e o))
2 G1Z3F200 In queue L s J[o J[ 100
3 MO03 51000 In queue &yboardscontrol
4 GO X2.4349 Y10.0865 In queue .| Console
E2E43 FHAMT &ie/as 2k
[] Check mode [V Autoscroll Open ] [ Reset ] [ Send ] Pause Abort
- O X
State
jork coordinates:
LI 0.000 || 0.000
L] TRine Coordinates:
[ 0.000 || 0.000 || 0.000

X: 0.000 ... 0.000
¥ 0,000 ... 0.000
Z: 0.000 ... 0.000
0000 / 0:000 / 0.000
- Command

[] Check mode [] Autoseroll

Tool Road Preview

State

3.2 Laser Engraving Software

1.Attentions:

Non-working materials:

Response

Control

X¥-clear ém,

@ alle

Working coordinates,
Absolute coordinates

7

[—> Machine coordinates

}—>>Machine state

Spindle power adjustment
(Not the number of revolutions)

£ T O % Left minimum, right maximum
retumn Reset -unlock L
Spindle control| - spindle —_ Spindle switch]
- pindle
Speed: 6l o /
— 19 Z a1
B Feed
Manual control, - Jos —> [
| | Front facing
~ PN -
00:00:00 / 00:00:00 < miissar,
Vorriees: tag ||| = ain- s righ
Vertices axis it
S: 62 v ~ = i
Table facing b
Presets: 0.01)[ 0.1
1 5 100 |
[[] Keyboard control

Conso

Ilnslmrunn mpml CAC 2g

Step: Click the distance the button will move

| > Clear screen

It cannot work on any metal, ceramic, jewelry, etc. Also, it cannot work on any
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material that reflects light or is transparent.

A\ WARNING

LASER FOCUS REDUCE HEAT AND GLARE WHICH CAN HARM HUMAN, ANIMALS
AND OBJECTS. DO FOLLOW THE INSTRUCTION. MISUSE WILL BE AT YOUR OWN RISK.

EA

Avoid direct eye
contact, may lead
to blindness

Avoid combustible

object or gas.

Do NOT use it
on material that
reflects the light

W
®

Avoid exposure to
body surface,

it burns

Keep it away from

incompetent people,

such as children or

pregnant women

Wear goggles
while using

¥
Ne—

g

Put base plate
under the
workpiece

Do NOT take apart
the laser without

instructions

Turn off the power
when not use

2.The software used for laser engraving is minilaser. The following picture introduces

the main interface of

the software:

Engraver Master by diy8000.taobao.com

Print Picture

NC Sender

Quick Tagging Device

Settings

The picture

Port Name

R

Baud Rate

115200 v| I3

Open Larser Device 3

L]

R |

(T

Laser On (Strong)

| Laser On (Weak) I: =
Get HELP E

e

Origin is where

the laser point

locates.

:4"’ s,

GJH

a time.

et

It will connect to the machine automatically

if select the correct COM.
Notice: You can ONLY open one software at

Select Weak laser for adjusting the focus.

Drag it to adjust the distance

from the origin to the picture.

its actual size, sp
please edit the
picture before
loading it into

this software.

Start engraving.

=1 [ LoadPictue

you load inis

aste Picture
Gray Syle

[Cinven [ Fi
Clear Pie

Detail

3.Turn on the weak light, it will appear a point on the work piece. Then swivel the

knob to adjust the point to the smallest.

-16 -
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y b

4. Find the suitable position by using the software X+, X-, Y+, Y- for your work,

then you can start engraving.

Chapter 4 Reference

4.1 Firmware Refresh

-17 -
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Connect the main board to your computer with USB cable. Close all the control

software to make sure COM is not occupied.

FAGENRABUSBL SHERRERE ( XIAEHIEY  FRIECOMOREER S ) .

Steps RIFPER

1. Select the correct firmware file

( x Xloader v1.00 LE!M jﬁ?&@{#

Hex file
C:\Users\Administrator\D

Device

o (ATmega328)

2. Select Chip Uno (ATmega328)

ccugm':'m B;y-;zg;te G R SUno (ATmega328)
3 [ Upload ] [ About ]

3. Select a correct COM port. It does

not have to be the one as the
picture shows.
EFIERAICOM ( FEEIEAEFCOMO )

X Xloader vl.m@iu

Hrei(”file N - X
C:\Users\Administrator\D G 4 C||Ck Up‘oad
Device
Uno (ATmega328) S mi Ef&(Upload)
C!JHV port Baud rate
Com3 v 115200

4 Upload ] [ About ] 5 Complete.

| 29494 bytes uploaded ﬁ___ 5

Check the running directions of all axis after you finish freshing the firmware.
If they run reversely, please modify the settings from laser software.

TERIFESS  BRERIRETARNESRER S8R  ENEVC TR

4.2 Machine Configuration

To view the settings, type $$ and press enter after connecting to Candle.Candle should
respond with a list of the current system settings, as shown in the example below. All of
these settings are persistent and kept in EEPROM, so if you power down, these will be
loaded back up the next time you power up your machine.The x of $x=val indicates a
particular setting, while val is the setting value. In Candle each setting had a description
next to it in () parentheses.

-18-
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GroE LR 1HEA

$0=10 (steppulse, usec) HiHEHEETA , Eil10us
£1=25(step idle delay, msec) - EEAEERRAE

$2=0 (stepport invert mask:00000000) it ikEIRLSxHER
$3=6 (dirport invert mask:00000110) ARG RS
£4=0 (stepenable invert, bool) S FEEN RIS
£5=0(limit pins invert, bool) [REDOCOENEERLNEE
$6=0(probe pin invert, bool) FF0NREEANEE
£10=3(status report mask:00000011) SRS
$11=0.020(junction deviation, mm) TI={E=
£12=0.002(arc tolerance, mm) EFIAE

$13=0(report inches, bool) {EATHIERNARZE

£20=0(soft limits, bool) FER{TTFT>=

$21=0(hard limits, bool) TER{LFF>%

£22=0(homing cycle, boal) IF{HEESER:

£23=1(homing dir invert mask:00000001) 3D EIGEHERS
£24=50.000{homing feed, mm/min) |3i5H#aEER
$25=635.000{homing seek, mm/min) |3{iREEER
£26=250{homing debounce, msec) AT A
$27=1.000(homing pull-off, mm) |3 tnEiR R —aEE
£100=314.961(x, step/mm) xEEEE{LEE /=K
$101=314.961(y, step/mm) yiiEEE{ S5 5/2x
£102=314.961(z, step/mm) RS /=K
£110=635.000(x max rate, mm/min) x3HEFIEE 4/
$111=635.000(y max rate, mm/min) yisSAiEEE =k/08
£112=635.000(z max rate, mm/min) ZAHEFJIEE 4/
£120=50.000(x accel, mm/sec”™2) xHHHEE =4/(s%s)
£121=50.000(y accel, mm/sec”™2) yHHEE =4/(s*s)
$122=50.000(z accel, mm/sec”™2) zHIHEEE =4/ (55)
$130=225.000(x max travel, mm) >3HEA{TIE
£131=125.000(y max travel, mm) yiEFATi=
£132=170.000(z max travel, mm) ST

The $x=val command saves or alters a Candle setting, which can be done manually by
sending this command when connected to Candle through a serial terminal program.To
manually change e.g. the microseconds step pulse option to 10usyou would type this,
followed by an enter:$0=10.If everything went well, Candle will respond with an 'ok’ and
this setting is stored in EEPROM and will be retained forever or until you change them.
You can check if Candle has received and stored your setting correctly by typing $$ to

view the system settings again.
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