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Tready - Manual, Revision 2.0

Revisions

Rev. Date Author Description
0.1 21 Nov, 2022 A Willig Initial manual draft.

Updated Drawings and Manual with newest Tready
1.0  25Feb, 2023 A Willig Design. Dual panel bulkheads front and back,
updated bulkhead connectors. Official Release.

Updated with newest Tready Design incorporating
2.0 19 Aug, 2024 A Willig HEBI Wattman Batteries, long-range WiFi, and
updated bulkheads.
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1. Overview

This manual documents the setup and operation of the HEBI Tready Mobile Base Kit.

1.1. Videos

* Kit Release Video: https://www.youtube.com/watch?v=RyusDOKFCp8

* Inspection Robots Video: https://www.youtube.com/watch?v=tEoKngE73xk

1.2. Technical Specifications

Specifications subject to change without notice.

Onboard Computer
Computer Model: Intel NUC Pro 13

0S: Ubuntu 22.04 Desktop

Username: hebi

Password: hebi1234

IP Address (on robot network): 10.10.1.2

Onboard Router

Router Model: Mikrotik hEX RB750Gr3 Gigabit Router
Configuration: Ethernet ports bridged, DHCP server on bridge.
IP Address: 10.10.1.1

Router Login: admin

Router Password: hebi1234
https://mikrotik.com/product/hap_ac3

WiFi Access Point: TP-Link EAP225 Outdoor

Wifi Bands: 2.4Ghz & 5Ghz (802.11a/b/g/n/ac)

2.4Ghz Wifi Network Name: Tready-<customer-name>
5Ghz Wifi Network Name: Tready-<customer-name>-5
Wifi Password: hebil234

Batteries: https://docs.hebi.us/hardware.html#battery

4X HEBI Wattman Lithium Ion Battery

Capacity: 93.6 Watt Hours each (36V, 2.6Ah)

Discharge Profile: 7.8A continuous, 13A max each (27.5V Cutoff)
Operating Time: 2-3 Hours continuous operation

Dimensions: 206 x 80 X 25 mm

Weight: 650 g (1.43b) per battery

The system uses 4 HEBI Wattmann batteries (2 on each side) to provide approximately 400 Wh of
energy and a minimum of 2 hours of continuous robot operation on a full charge.

—Elf Please refer to Chapter 3 for instructions on working with the Wattman batteries
=] in the Tready system.
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1.3. Main Components and Features

The Tready Mobile Robot Kit comes standard with an IP67 field deployable chassis that includes:

* ergonomic handles to assist with handling the robot

 sealed bulkheads for all connections required for connecting power and communications to
additional components or external computers

* universal and configurable T-Slot mounting to the top of the robot using an optical bench style
mechanical interface

* 4 mounted HEBI Wattman Lithium Ion batteries
In addition to the field chassis, Tready comes with 4 modular track units that includes:

» an R8-16 Actuator to control the independant flipper motion

* an R8-9 Actuator to control the driving of the track (swappable to R8-3 for higher speed, but
reducing overall payload capability)

* a custom designed molded track.

a. Tready Robot Main Features

Universal and Configurable

R8-9 T-Slot Mounting Long Range WiFi
Track Drive '

Actuator

R8-16
Flipper Actuator

4x HEBI Wattman
Batteries

Custom Molded
Rubber Tread

HeB1 3

ROBOTICS



Tready - Manual, Revision 2.0
b. Robot example addition - 6-DoF R-Series Arm with Gripper
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1.4. Buttons and Bulkheads

The following figures depict the various buttons and bulkheads on the main robot chassis and their
function. Additionally, Tready’s front and rear bulkhead panels can be customized different from
the standard configurations shown in this manual to better fit the specific application the platform
will be used for. Please contact engineering@hebirobotics.com for more information on
customizing these bulkheads.

a. Top view of robot chassis and associated buttons and bulkhead components.

Computer
On/Off

Actuator

l On/Off
il || Battery
On/Off

\CTUATOR | COMPUTER

F | ONIOFF | ON/OFF

b. Front view of robot chassis and associated bulkhead components.
(1: V+ | 6: GND | 2: MS+ | 5: MS- | 3-4: Plastic Optical Fiber Data)

Accessory
Power, M-Stop,
and Data
Takeoff

Tesse——— 0 11
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c. Rear view of robot chassis and associated bulkhead components.
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1.5. Accessories

a. Accessory Power, M-Stop, and Data Connection
(Red: V+ | Black: GND | Yellow: MS+ | Blue: MS- | Plastic Optical Fiber Data)
ATMO06-6S Connector Kit

b. Battery charging bulkhead adapter & Charger
DT06-2S Connector Kit
Powerpole Connector Kit

HeB1 ’
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c. Track tensioning tool

HESBT

ROBOTICS

d. Ethernet-to-USB Adapter and USB Hub for Network-to-Computer communications
3-Port USB Hub with Gigabit Ethernet Converter (Amazon)

HeB1 8
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https://www.amazon.com/gp/product/B014ZOJX7W/ref=ppx_yo_dt_b_asin_title_o00_s00?ie=UTF8&psc=1
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e. Connection Toolbox
(Includes tools for both R-Series Actuators and Tready Robot)
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2. Startup

2.1. Power On

ON |/ OFF

Actuator
On/Off

ACTUATOR COMPUTER

ON | OFF

BATTERY
ON / OFF

Battery
On/Off

1. Press and hold the "Battery On/Off" Button (Blue) until you hear a faint beep from the batteries
and the button’s LED lights up. This turns battery power on which power on the robot’s

networking system.

2. On your mobile control device check for Tready’s WiFi to appear and connect to it (Password:
hebi1234)

Settings Wi-Fi

- Apple ID, iCloud, Media &... Wi-Fi O

Review Apple ID Phon... o Vv Tready IIEGEIN a =@

OTHER NETWORKS

Airplane Mode

Other...
<= Wi-Fi Tready._|

Bluetooth Off . .
Ask to Join Networks Notify

Known networks will be joined automatically. If no known networks
are available, you will be notified of available networks.

Notifications

Sounds Auto-Join Hotspot Ask to Join
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3. Make sure that the correct Family and Name are set on your mobile device in the "Mobile I/0"

Settings.

Settings

B Measure
. Shortcuts

stv Y
Photos
Camera
Books
Podcasts

iTunes U

s0B00OE #

Game Center

TV Provider

1 Apple Store
@ ciips

K:': GarageBand
iMovie
u Inspector
Keynote

i) Numbers

4 Pages

Mobile I/O
ALLOW MOBILE /O TO ACCESS
Local Network O
& camera «©
Siri & Search
MOBILE I/O SETTINGS
NAME
Family  Tready
Name  mobilelO
STYLE
Interface Joystick

Accelerometer Mode Device Motion Acceleration

CAMERA

Enable Camera

Camera Server IP rtsp://admin:hebi1234@10.10.1.1...

4. Press and hold the "Actuator On/Off" Button (Green) until the button’s LED lights up. This sends
power to the R-Series Actuators on Tready’s tracks as well as the front bulkhead panel for any

other accessory components.

5. Wait for the actuators to go from a LED status of green/orange blink to slow green fade. This
means that they have acquired an IP Address from the robot’s network.

6. Press and hold the "Computer On/Off" Button (Red) until the button’s LED lights up. This powers
on the system’s internal CPU. Tready’s control code will autostart as long as you have the mobile
device connected to the robot’s WiFi and the HEBI Mobile I/O App open. <<<

HeB1
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2.2. Control Interface (HEBI Mobile 10 App)

1. Main Control Screen

Family - Tready | Name - mobilelO

Robot Ready to Control

FL FR BL BR

Drive

A

~N

Turn

2. Flipper Torque Control Mode Screen.
In this mode Tready’s tracks use torque control to interact with the ground in order for better
base stabilization. The Roll and Pitch sliders can be used to adjust how level the chassis of the
system is kept relative to gravity.

Family - Tready | Name - mobilelO

Robot Ready to Control .
Max Torque 4 Roll: Pitch:

Eff: Angle:

12.5 039 1.0 1.0
| |

Drive

O

Turn

T
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3. Batteries

3.1. Charging
= Chargers must be 42V and ~1-1.5A per battery.

To charge the HEBI Wattman Batteries they must be powered on.
While in Tready’s chassis Power on the batteries on Tready using the "Battery On/Off" (Blue) Button
and then plug in the Charger to the rear charger bulkhead.

To charge batteries not in Tready’s chassis use a Battery Connector Cap to turn on and connect the
Wattman battery to a charger.

He3B1 13
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3.2. Installing / Swapping
@ Make sure battery power is OFF when doing an install or swap.

1. In order to install or swap out batteries in Tready unscrew the side cover from the chassis.

ROBOTICS

2. Remove the side cover and carefully take the batteries down from the side cavity in the chassis.

3. Unscrew the connector caps from the batteries and install/swap the batteries.

4. Install the batteries back into the cavity with the covers.

chassis. These are integral for controlling the batteries together with the button on

@ Be mindful of the small wires that go between the battery connectors in the Tready
the chassis lid.

HeB1 14
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4. Documentation

4.1. Datasheets and Drawings

Series Actuator Datasheet

a. R-

CONFIGURATION

Peak Torque
Cont. Torque
Max Speed

Mass

Dimensions

Power

Environment

Communication

Angular Resolution

Torque Resolution

Backlash

Sensing

APl Support

R-SERIES ACTUATOR — TECHNICAL SPECIFICATIONS

A & AR D —

7 N-m 20 N-m
3N-m 8 N-m
84 RPM 30 RPM
670g 685¢g

156mm x 78mm x 5Imm
15mm hollow bore

24-48v DC
Cont. Current: 1.3 A @ 36V
Peak Current: 3.0 A @ 36V

-10°C to 50°C Ambient [ IP67
2X 100 Mbps Plastic Optical Fiber (OptoLock®)
0.005°
0.01 Nm
+[- 0.25°

Angular Position (multi-turn absolute, +/- 4 turns)
Angular Velocity
Output Torque
3-axis Accelerometer / Gyro
Temperature
Voltage
Current
Internal Pressure

MATLAB (Windows / Linux [ OS X)
ROS (Linux)
Python (Windows / Linux / OS X)
c/c++ (Windows [ Linux / OS X)
c# (windows)
Each order of R-Series Actuator includes a standard connection kit.

Additional technical documentation at docs.hebi.us
Updated on October 1, 2021. Specifications subject to change without notice.

38 N-m
16 N-m
15 RPM

715g
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REVISIONS
REV. DESCRIPTION DATE APPROVED
[43.3] -l A01 TNITIAL DRAFTING AND LAYOLUT, T0AUG 2021| A WILLG
1100 A.03 CHANGED BULKHEAD GONNECTORS ocT 2022 AWILLG
UPDATED WITH LONG RANGE WIFI, IMPROVED
BO! | BULKHEAD CONNECTORS, RELOCATED HANDLE BAR, |12 AUG 2024 A WILLIG
.. AND INTEGRATED WATTMAN BATTERIES.

I

—
=
=

2X 6-PIN ACTUATOR
POWER & DATA
[ 36V / M-STOPF / FIBER ]

[19.1] 2X BUMPER BAR ____w
485 HANDLE

b. Tready robot platform mechanical drawing.

o 15.9] L
13.9] 405 2% LONG-RANGE
100 WIFI ANTENNA
I
2X USB-C (THUNDERBOLT) .
TO INTERNAL CPU _zmmmﬂwmmwc
Y
(14.4]
365 BATTERY CHARGE
(PACKED)
— —
H B
) ETHERNET— HDMI FOR
[22.9] INTERNAL ROUTER INTERNAL CPU
[ 580 >
(PACKED) AUTHORIZATION HEBI ROBOTICS, INC.
n.\, A WILUG AUG 2021 m_:mﬂm.‘ﬂ wrum...d_ Wan..ao
_fuwee TR HERI Kits
R—Series Tready Robot Kit
oz o — —
|An_w _‘lou_u_‘:....lx mo_ Iu..“ wmn Mua7 m,\uu..r.,.,.._ .Gu.nql;:w U.G.N nuunmmu:.J‘\ oF Inrmu.ub..c_c,_m.wq H.H“vxx.u . _HL|M m > - N u m u - O »— w D »_
NmTE SEmiSaOn OF & FrommnEn O MmeE e moes  mor [FAE 13 [vEeT o5 kG =1 e
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c. Field chassis mechanical drawing.

. [[63])
\ 160 )

[3.000]

A% 7620

SYM. ABOUT G
i
_
I

BXMEX08 W 775~

N

TN

[ ,®, ,__

| i . | \ _

& ¢

(= =

REVISIONS

REV. DESCRIPTION DATE APPROVED
AD1 INITIAL DRAFTING AND LAYOUT. 11 AUG 2021 AWILLG
A2 CHAMNGED FRONT TO BULKHEAD PAMEL. 24 FEB 2023 AWILLG

UPDATED WITH LONG-RANGE WIFI, IMPROVED
B.O1 BULKHEAD CONNECTORS, RELOCATED HANDLE BAR, |12 AUG 2024 AWILLG

AMD INTEGRATED WATTMAN BATTERIES.
[3.000]
4X 76.20
SYM. ABOUT @
[1.000]
4X 25.40
SYM. ABOUT G

16X M6X1.0 ¥ 10.00

@Q\

©35.00B.C.

. S
- =
DETAIL B
SCALE1:1
THE INFORMATION .mn,.lh. {ED IN THIS DRAWING IS THE SOLE PROPERTY OF
HEBI ROBOTICS, INC ANY REPRODUCTION IN PART OR WHOLE WITHOUT

WRITTEN PERMISSION OF IS PROHISITED.

'_C)____

AUTHORIZATION

HEBI ROBOTICS, INC.

91 43rd St, Suite 200

Pittsburgh, PA 15201

TOET HEBI Kits

HEBI Field Chassis Assembly

Interface Drawing

| A-2362-01 | 3o

SHEET

SCALE: .4 _,.,.m_mi
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iagrams

D

iring

4.2. W

a. Power wiring schematic for Tready robot platform.

Power Wiring

BULKHEAD CHARGER
A-2352-01

Automotive Battery
Connector to Molex

(1 RED // 2 BLACK)

PCBA-2099-01
POF Switch

PCBA-2093-01
POF Switch

5 Channel

WAGO Wire Nuts

4X PCBA
Battery Connector Board

4X PP-2084-01
LiGo Battery

PP-2419-BLU
Battery Button

PP-3100-01
Access Point
(POE)

PP-2292-01
Router

PP-2419-RED
CPU Button
PP-3106-01
NUC
19V 24V
PCBA-2049-01

Converter Board

Dual Qutput DC-DC

PP-2420-YLW _
Power Terminal Block _

Lid M-Stop Button

PP-2420-BLU

Power Terminal Block

A-2141-03
Power Bin.
Board

PP-2420-BLK /
PP-2420-RED
Power Terminal Blocks

Jumper Cable

TO ROBOT

PP-2419-GRN
Module Button

2% A-2410-06F
6-Pin Automotive
Bulkhead Connector

1=+, 6=GND,

2=M5+, 5=MS-,
3-4 FIBER

18
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b. Signal wiring schematic for Tready robot platform.

Signal Wiring

2X PP-2800-10

USB-C Panel Mount with Male Cable, Zinc Alloy

2X PP-2802-20

r . USB 3 Panel Mount with Male Cable, Zinc Alloy

A-2184-01

NUC

PP-2519-01
HDMI Panel Mount with Male Cable, Zinc Alloy

PP-2801-01
RJ45 Panel Mount with

PP-2292-01
Router
5 ports

Cable, Screw Lock

PP-3100-01

1 PCBA-2099-01

1 PCBA-2099-01

2X PP-2417-01
Antenna

Access Point w/ PoE

Fiber Cable
Fiber Cable
POF Switch - b
Fibercable || ToROBOT
Fiber Cable
Fiber Cable 2% A-2410-06F
POF Switch 6-Pin Bulkhead
Fiber Cable = Connectors
(POF FIBER)

19
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5. For More Information

5.1. HEBI Documentation (docs.hebi.us)

* Quick-start guides

* Core concepts background information
* Mechanical documentation

» Software walkthroughs

 Downloads

5.2. HEBI Community Forum (forums.hebi.us)

» Regularly monitored by HEBI Engineers
* Collaborate with fellow HEBI users

» A platform to share your successes

5.3. HEBI CAD Repository (cad.hebi.us)

* CAD files and drawings

5.4. Contact Us

HEBI Robotics

3577 Bigelow Blvd, Floor 3
Pittsburgh, PA 15213
info@hebirobotics.com

HeB1 20
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