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Safety Instructions

1. Please don’t put your hands between the arms when uArm is moving.

2. Please use the official power supply for safety reasons.

3. Please clear a space for uArm, in case of knocking down anything.
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Product Overview

1. Reference Frame

Upper Arm

(Right Mator)

Lower Arm
(Right Motor)

End - effector




2. Buttons & Indicator Lights

/ Internal Buzzer

Status Indicator

Default: off

Bluetooth connceted: Solid Blue
Recording: Solid Green

Menu - Playing: Slow Green Flashing
Switch between
default and learning mode

— Power Indicator

Power Button

Play User Defined
(for Learning Mode )

Play recording
During recording: Turn on/off end - effector

Caution: By default, the user defined button is for switching between Bluetooth and USB mode. Please ensure
the button is UP while communicating with uArm via USB.

UP

—_— T reme
-!l.!,l..!ljl'lll!‘iitl!lllll‘l\l.\.' |

USB



DOWN
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Bluetooth
3. Extension Description
.
| Extension Port (IC)
Power port 2t
(12V/5A)
GND +5V SDA SCL

Front Extension Port

GND D9 D8 AI3GND 12V
(PHEXPH5XPK5)

(D30)(D22)
For Developer



Hardware Installation

1. Suction Cup (Default)

Preparation

Step 1: Install the suction to the end-effector and lock the nut tightly. Note: Similarly, if you want to
uninstall suction cup, unlock the nut.

Step 2: Plug the wire of 4th axis motor, suction tube and limited switch




2. Laser

Preparation (Required Parts: Laser head, Thumb nut)

Step 1: Install the laser head and lock the nuts tightly
8



(Please pay attention to the direction)



Caution: If the laser could not engrave the paper, please open the uArm studio and start the laser engraving,
then focus adjust the lens of laser slowly. Please do not touch the light of laser during the engraving.
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3. 3D Printing

Step 1: Install the 3D printing extruder and locked the nut tightly

Step 2: Install the 3D printing feeding system




Plugin

Caution: Please ensure the connection is correct. Or the computer won’t recognize the uArm Swift Pro
(Connect the motor with the extension board with the 4-color cable).

(Feed the PLA material we offered into the feeding system)
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Step 3: Install the PTFE tube

Filament in

Filament in

Feeding the filament and Installing the tube

Step 4: Keep feeding the material until it’s 60mm out of the other side of PTFE tube.
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Caution: Sometimes the filament can’t be extruded, that might be caused by the top of filament. If the tip is
deformed during the cutting off, the filament won’t go through the heat end successfully.
Step 5: Install the tube to the extruder

Step 6: Stick the masking tape on the table

Caution: someone might get trouble with the not horizontal, please try to calibrate the arm following this
link , download position sheet.

14


http://download.ufactory.cc/docs/download/uArm-Swift-Pro-Calibration.pdf
http://download.ufactory.cc/docs/download/Position-Sheet.jpg

4. Swift Gripper

Preparation

Step 3: Plug the 4th axis motor and gripper
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5. Swift Universal Holder

Preparation

Step 1: Unscrew suction cup with the hex bar wrench.
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Step 2: Fix the gripper and lock the nut tightl

Step 3: Plug in the 4th axis motor
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6. Seeed Grove Modules

Seeed Grove modules is a series of different sensors which helps us to extend the function of
uArm to a completely new level. We are offering two parts to help you to connect the uArm
with Grove much more easily.

NI

Grove Extension Grove Mounting block

Caution:

Grove extension for the uArm end-effector is just designed for(Step 1,2)
® PIR Motion Sensor

Mini Fan Module

Electromagnet Module

Ultrasonic Ranger

Other Digital or Analog modules.

For the IIC module like: (Step 3)

® Temperature Sensor

LCD RGB Backlight Module
Color Sensor

Gesture Sensor

Other Digital or Analog modules.

Step 1: Plug in the Grove breakout and fix the grove module to the mounting block.
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M2 hole for Grove/OpenMV

3 hole for end-effector

Step 2: Wiring

Step 3: For the IIC modules
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7. Vision Camera Kit

For customers who purchased OpenMV Kit please refer to “Notes”
For customers who purchased Vision Camera Kit please refer to “Vision Camera Kit User

Manual”
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http://download.ufactory.cc/docs/en/Vision_Camera_Kit%20User_Maunal_180312_V1.3.pdf
http://download.ufactory.cc/docs/en/Vision_Camera_Kit%20User_Maunal_180312_V1.3.pdf

8. Offline Learning Mode

Use buttons on the base to “teach” uArm by hand

N

/a0 /

¥© O O

1. Start Recording 2. While recording, switch on/off the
suction cup/gripper

3. Stop Recording 4. Play Recording
TEACH:
1. Start learning mode. Press the == once, and the status indicator turns green.

2. Teach the robot manually. Press the @ once to turn on the end-effector, again to turn off. (If
is down end-effector is gripper, or it is pump. Please remember to keep the button up after learning or
it will turn on the Bluetooth. Page 5)

3. Finish the learning process. Press == once, and the status indicator turns off.

PLAY:

1. One-time playback: Press @ once, or Loop playback: press @ & hold for 2 seconds.
2. The status indicator starts flashing green slowly.

3. Press @ once to stop playing.
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Software: uArm Studio (Win/Mac)

1. Download uArm Studio from:

http://www.ufactory.cc/#/en/support/
* Windows (Win7/8 or before) users will be reminded to install driver.
Simply follow the instructions to install.

2. Device Connection

1) Plug in the power cable.
2) Press down the power button.
3) Connect uArm to your computer via USB.

Status of device connection is displayed on home page.
More info is displayed in “Setting”.

Port /dev/cu.usbmoc
Firmware 3.1.0.18
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http://www.ufactory.cc/#/en/support/

@ uArm Studio
Edit Language Help

< SETTING
Device . .
Device Information
Updates Device SwiftPro
Port Number COM3
Troubleshooting
Firmware Version 3.20
Serial Number D43639DB12DC

Studio Information

Studio Version 11.15-al
Studio Channel prod
0s win32 x64 10.0.15063
uArmCore Version 0.8.2
Studio Language en
3. Drawing/Laser Engraving
Design a pattern:
Insert text/shape
C

UARM

Insert
image
(“Outline” or “Black & White”)
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1)  Click the play button to continue.

2) Adjust Zero Point

3) /L IMPORTANT: Please adjust zero point before drawing/engraving. Ensure the pen/laser is
TOUCHING the platform. For laser engraving, you can also adjust the speed of engraving.

Settings
=

Adjust Zero 9 26
Point

24



Settings

@ o

Adjust Fero 9] 2
Point
Speed S 200

4)  Start drawing/engraving!

4. 3D Printing

Preparation
1) Download CuraForuArm

2) Double-click .dmg/.exe file to install.

3) Enter the 3D Printing section in Studio, and CuraForuArm window will pop up automatically. If not,
click the “Open Cura” button.

CuraForuArm Interface

25


http://www.ufactory.cc/#/en/support/

@ cura File Edit View Settings Help GO B=NAR W W1 = 6%
Changelog » [ Cura For uArm
Post Pracessing »

uArm Swift Pro > Printer Monitor uArm Swift Pro

0 o Material: |PLA v |
0 mm Profile: |uarmswiﬂpru ~ |
0 mm
Print Setup Custom Q
= quality @
Layer Height 0.3 mm
7% shell v
o Wall Thickness 0.6 mm
- N Top/Bottom Thickness 0.6 mm
| Y4 Infill v
| Infill Density 10 %
| - _‘ _ i [1] material v
- A | Printing Temperature i|215 °C
lll | Diameter 1.75 mm
| ‘ Flow 100 %
| Enable Retraction v
'| | €73 speed <
|

4% Cooling <

o

usp_P;:kemnn GofiEE1 ¢  ReadytoSaveto File
|
, 30,4 X 47.2 X 59.0 mm

curaq. ] @ 07h35min |l 278m/~8g |

4) Import an .stl file, edit the size/position of tﬁe model.

5) Select “uArm Swift Pro” as the printer, and choose the related profile. It is recommended to keep the
default settings unchanged.

Print Setup uArmSwiftPro

Edit of review the settings for the

active print job. Material: PLA

Profile uarmswiftpro * v
Print Setup Recommended
= Quality L
71 sheil ¢
7 Infill v
infiil Density "3 100.0
1l Material v
Printing Temperoture i | 200

When setting the parameters of printer please choose the print setup optioh (orange recfangle), if you choose
the printer monitor option (the right button) you can hardly find the printer.

6) Open Printer Monitor. 1 /L. ORTANT: Please adjust zero point before printing.
Ensure the hot end is JUST TOUCHING the platform. Then click “Save Zero”. (The zero point of each arm is
not the same, please adjust the zero-point following the step 3) before printing.)
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® (3 uArm Swift Pro

Printer Monitor Print
Adjust Zero Point:

0.90 mm 2 Save Zero

Current Zero: 0.9 mm

7)  Start printing!

The 3D extruder will automatically heat up to 200 T to print. uArm will remain still during the pre-heating

section. Please don’t
touch the - (D) urm suit Pro metal part of
the extruder Printer Monitor sop  TOr safety
reason. Progress: 0.03%

Printing Information Refresh

Current temperature 0.0°C

Target temperature 200.0°C

Material PLA 1.75mm

Job Name USP_Pokemon GoRBl £ &1

Printing Time 07:35:03

Estimated time left 07:27:09

Close

5.Teach&Play: Learning Mode

What is Teach & Play?
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Teach uArm by hand, and then replay the recording anytime.

How?
1)  Make a recording

* Click the “New Recording” button to start “teaching”, OR,

 Use the buttons on the base (usage of the buttons is the same as that under “Offline Learning Mode”).

Ready to record: 00:00

Start Recording

1. Start Recording

2. While recording, switch on/off
the suction cup/gripper

3. Stop Recording
4. Play Recording

2)  Save your recording

Stopped... 00:05

3) Replay the recording in different speed and times

28



Stopped... 00:06

Speed e ) 1x
Times 1
Loop ]

What makes “Teach & Play” different from “Offline Learning Mode™?

1)  No time limit while “teaching” with uArm Studio.
2)  You may save, export your recordings and import recordings made by others.
3)  You may apply your recording in Blockly (visual programming interface, which is explained up next).
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6. Blockly: Visual Programming

What is Blockly?
Blockly in uArm Studio is a visual programming interface specially designed for controlling uArm.

Getting Started

Three “missions” are prepared to get you through Blockly quickly.
Please try them out!

4 Mission
Mission 1: Start Moving 0/5
Mission 2: Pick and Place 0/6

Mission 3: Apply Recording in Blockly 0/4

What can you do with Blockly?

1)  Control uArm’s basic movements

Moveto | positon X (€)Y (€ED | Z  €ED

Suction Culp " ON
(2) Move m 150
@ Base turn to 30 ]
Suction Cup " ON [

2)  Change events (i.e. how you trigger commands)

Press Key LS8 Do Moveto | pgsition X ‘ Y ‘ z @'

Béep m' hz for m' sec
 Gripper (| ON
 Gripper

3)  Apply recorded movements
30



When face is recognised

ON A E GG pick and place v EClRN 1X |

Moveto | posiion X (@D | Y €3z ‘@B

;.

4)  Dig deeper into programming (functions, variables, etc.)

raise up with:

x| 8

-2 height ~ RERIEY 100
repeat X3 | times
do Moveto | Position X . Y . z 'ml
| Wait (E
:hange. _height ~ F9%8 100

return

Notes

OpenMV Module (the firmware should be 3.1.9 or later)

Preparation
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Step 1: Download the latest OpenMV IDE

%% untitled_1.py - OpenMV IDE - O o
Eile Edit Tools Window Help
untitled 1. py

1

(Download the latest OpenMV IDE from: https://openmv.io/pages/download and plug in the OpenMV
camera to the computer, click the “Connect” button on the left bottom of picture)

Step 2: Upgrade the latest firmware to OpenMV by OpenMV IDE
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https://openmv.io/pages/download

%% untitled_1.py - OpenMV IDE - O X

File Edit Tools Window Help

untitled 1. pyw , Col: 3 Frame Buffer

Mean 0

Wi/ ) Ww

Min 0

Min 0

Results Serial Terminal Firmware Version: 2.5.0 — [ latest ]

Step 3: Run the “helloworld.py” (By clicking the “play” button as image below) and focus the lens in the
right window

)

% helloworld_1.py - OpenMV IDE — [m] e
Ele Edit Tools Window Help

Frame Buffer — Re'~  Zoom Disable

K
4
5
o
=g
¢
1
£

Terminal i 0 2.6.0 = [ latest ]

Note: After IDE get the video, then rotate the lens to finish focusing (to see the objects 20cm away) then tight
the screw.

Step 4: Get the tracking.py code and save it to the OpenMV
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1) Download “tracking.py” from:
https://github.com/uArm-Developer/OpenM V-Examples
(2) Click “File” ——"Open File” to export tracking.py

5% hellowerld_1.py - OpenMV IDE — 0 e

jsCl Edit Tools Window Help

Mew File... Ctrl+N 8 ) Frame Buffer Zoo Tissble
i~ Open File... Ctrl+0 I - A

Examples »

Recent Files 3

Save "helloworld_1.py” As...
Close "helloworld 1.py" Cirl+W

Print... Ctrl+P

Ctrl+Q

Serial Terminal Firmware Yersion: 2.5.0 — [ latest ] Serial Port: COMIL

(3) Click “tool”——“Save open script to OpenMV Cam”, after the code has been stored, restart the Open

MYV module(remove the USB cable form Open MV and then plug the USB cable to Open MV). If the
code stored successfully, the LED on Open MV will be solid blue.

4 tracking.py - OpenMV IDE - o x

Ele Edit Windeow Help

Frame Buffer — Re'~  Zoom Disable

Save open script to OpenMV Cam
Reset OpenMV Cam

Open Terminal

Machine Vision

Options...

K
»
=
¢
]
E3

rial Terminal Firmware 5.0 - [ latest ]
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https://github.com/uArm-Developer/OpenMV-Examples

Step 5: Remove the USB cable from OpenMV module and wiring the OpenMV to uArm

Caution: Please ensure the connection is correct. otherwise the computer will not recognize the uArm.

P4

O O
- D)
: E =
° -

RX2
ooooo00000000
oooooooOoOOOOOD

TX2

GND

GND

VIN

S5V

Step 6: Install the camera module to the end-effector
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Note: Please pay attention to the assembling direction of OpenMV, or the arm will move to the opposite
direction. And make sure the OpenMV is disconnected with you PC or the IDE will control the
OpenMV.

Step 7: Keep the table clean and non-reflective and get something with a lot of details like a PCB with
resistors.

oy

00000

Step 8 : Put the object in front of uArm Swift Pro about 25cm away, OpenMV will recognize the object.

Step 9: Connect the USB port and power port of uArm, press the power button of uArm. Open the Arduino
IDE (Download Arduino IDE https://www.arduino.cc/en/Main/Software), Choosing the right port: COM
(Arduino/Genuino Mega or Mega 2560)
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€9 sketch_novl6a | Arduino 1.8.4 — | ¥
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_novl 63 Fix Encoding & Reload
void setup() { Serial Monitor Ctrl+Shift-
// put your s serial Plotter Ctrl+ Shift-
1 WiFi101 Firmware Updater
void loop() | Board: "Arduino/Genuine Mega or Mega 2360"
/f put veur m Processor: "ATmega2360 (Mega 2560)"
Port: "COM3 (Arduino/Genuino Mega or Mega 2560)"
I Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

ArduinofGenuino Mega or Mega 2560, ATmega2580 (Mega 2560) an COM3

Step 10: Click the serial monitor button to open a serial monitor.
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€9 sketch_nov16a | Arduino 1.8.4 - O X
Eile Edit Sketch Tocols Help

sketch_novlGa

void setup() { ™

,."r_."r put wour setup EDdE ]:"I.ErE,. to run once:

void loap() {

i put wour main code here, to run repeatedl}'i

Arduine/Genuino Mega or Mega 2560, ATmega2560 (Mega . jon COM3

Step 11: Adjust the settings (newline & 115200 baud) and then send the M2500 command to switch the
main UART port of uArm from USB to the port of OpenMV.
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o

File Edit Sketch Tools Help

& COMS5 (Arduino/Genuino Mega or Mega 2560) - O X
M2500 Send

echo:Maximm Acceleration (mm/s2):

echo: M201 X2000 Y2000 Z2000 E10000

echo Accelerations: P=printing, B=retract and T=travel
echo: M204 P25 00 F25.00 T100.00

echo:Advanced varishles: SMWin feedrate (mm/s), TMin travel feedrate (mm/s), I
echo: M205 50.00 TO.00 B20000 X1.00 Z1.00 ES. 00
echo:Home offset (mm)

echo: M206 X0.00 ¥0.00 Z0.00

echo:PID settings:

echo: M301 P22 20 I1.08 D114.00

echo:Filament settings: Disabled

echa: M200 D1.75

echo: M200 DO
@ V1

W
£ >
] dutoserall Hewline ~ | 115200 baud

sersiufactor

Step 12: Move the object slowly, and the arm will follow it.
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uArm Community

UFACTORY Official Forum

uArm User Facebook Group

uArm Technical Support

Release Note

Version Note
1.0.7 Modify several steps of 3D printing and fix the misunderstanding Tony
Add the laser mode command G1
1.0.8 Add more details about OpenMV Tony
Add the note of laser focusing
Add the caution of installing base extension

Add the caution of user defined button
1.0.9 Modify the steps of laser focusing and grove installing Tony
1.0.10 Add more details to OpenMV tutorial Tony

Add details to offline learning modess

Add M2500 command in command list
1.0.11 Modify the OpenMYV instructions Tony

Add more Gcode commands
1.0.12 Add the details of installing the tube in 3D printing mode Tony
1.0.13 Add new picture of working range Tony
1.0.14 Add cautions in 3D printing Tony
1.0.15 Modify several commands of Gcode David
Redesign the layout of this guide ChengHan

1.0.16 Modify the OpenMV/Vision Camera Kit instructions Daniel
1.0.17 Update the link of position sheet Daniel
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http://forum.ufactory.cc/
https://www.facebook.com/groups/1653721141585397/?ref=bookmarks
http://www.ufactory.cc/#/en/support/question



