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Disclaimer
This manual exists for informational use only and its contents are subject to

change. This document is open source and as such not all changes come from
Svenzva Robotics or a Svenzva Robotics representative. Svenzva Robotics assumes
no liability or responsibility for errors or inaccuracies.

Found an error? Open an issue on our github repository or fork our repository,
fix the change and submit a pull request.

Safety Warnings
DANGER May cause serious injury or death

� Never operate robot near water or flammable solvents

� Do not place hair, fingers or any body parts near robot during operation

� Keep robot out of reach of children

WARNING May cause damage to robot

� Do not operate robot outside of 5 to 55 degrees C range

� Do not power on robot when robot is not in Robot Starting Position if used
in conjuction with Svenzva Robotics software

� Ensure power polarity before adding or modifying wiring

� Do not disassemble product

� Do not drop or apply shock to robot.

WARNING May void warranty

� Modifying or adding wiring or components to robot may void warranty

� Modifications that are not communicated to the robot model may cause the
robot to collide into environment

https://github.com/SvenzvaRobotics/svenzva_ros
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Chapter 1

Robot Overview

This chapter goes over the components and technical specifications of the Revel
robotic manipulator. The goal is to familiarize the user enough to know the features
and limitations of the system as well as introduce supplementary materials and
documentation that would help the user delve deeper into the mechanics of the
robot.

1.1 General Description

The Revel robotic manipulation platform is a general purpose 6 Degree of Freedom
robot arm designed specifically to reduce the barrier of entry into the ‘high feature’
class of robot arms. These features include:

� high baud communication with [proprioceptive, velocity, acceleration, torque]
feedback

� three native control modes on the actuator level (position, velocity and force)

� long reach (63cm)

� high full reach payload (1.3kg)

� a lightweight footprint (under 3kg overall weight)

1.2 Technical Specifications

1.2.1 Physical

Revel contains 7 motors- 1 for each degree of freedom plus one motor to drive the
rack-and-pinion finger system contained in the gripper. Each motor is a Dynamixel
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Figure 1.1: Revel robot arm kinematic description

base_link .06475
link_1 .11076
link_2 .26625
link_3 .13713
link_4 .08692
link_5 .082
link_6 .050575
link_7 .03848

Figure 1.2: Revel link lengths
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MX-64 smart actuator. Joints 1,2,3,4 and 5 contain an external gear reduction sys-
tem.

Each motor has rotation limitations, as speci�ed in Figure 1.1.

Arm Kinematics

Listed here are the Denavit-Hartenberg parameters for the Revel. See Figure 1.4
for reference coordinate frames.

a a d q
0 p

2 -0.1755143 q1 - 90
0.26625 p 0 q2 - 90
0 p

2 0.006025 q3 - 90
0 p

2 -0.224052 q4

0 -p
2 -0.0231625 q5 + 180

0 0 0.14014 q6

Figure 1.3: Revel Classical DH Parameters
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Figure 1.4: Revel robot DH Coordinate Frames
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Arm Dimensions

Figure 1.2 gives Revel link lengths in meters. link_7 is given as the nominal height
of the standard Revel �nger, however, swapping �ngers of an alternate style may
produce a different value.

For ease of understanding, we denote the link and joint locations in Figure 1.5.

Figure 1.5: Revel robot link and joint locations

Note in Figure 1.5 that the arm reach is measurement from the axis of rotation
from joint_2 to the palm of the gripper. This distance is the maximum reaching
distance when joint_2 is at 90 degrees.

1.2.2 Electrical

Svenzva Robotics of�cially only supports input voltages of 12V, as is supplied by
the power brick included with Revel. It is technically possible to run the arm on
11V or 15V, but this will change the maximum stall torque that each motor can
handle. Furthermore, running the motors at 15V can cause the motors to overheat
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Motor type Maxon
Actuators 7x Dynamixel 64T
Actuator Firmware Dynamixel MX 2.0 (Version 41 or higher)
Input Voltage 12 V
Power consumption total (min holding) 8.4 watts
Power consumption total (max holding) 66.5 watts
Communication Protocols TTL (RS-485 also supported)
Communication Frequency 100Hz

Figure 1.6: Revel of�cial electrical data

which will damage the motor's processing chips. Svenzva will not cover damaged
caused by running the motors at an unsupported voltage.

Communication Protocol and Frequency

Communication frequency is 100Hz with our ROS driver and the motors set to a
baud rate of 115200. The motors technically support a baud rate of 4.5M, but we
do not guarantee stability at any rate other than the baud rate set from Svenzva
HQ.

The actuators we use come in two con�gurations: TTL or RS-485. By default
we use TTL because the motors are slightly lighter. RS-485 motors would be a drop
in replacement and would work with our existing USB interface. RS-485 may be a
useful option if you plan to add additional sensors or replace the gripper with a
custom solution. In both cases, you may be able to use the existing power and data
lines.

1.3 System Limitations

1.3.1 Rotational Limits

As a cost saving and dynamics optimizing measure, no joint utilizes a slip ring.
Thus, each motor is limited in the amount of rotation that is permitted. See Figure
1.1.

1.3.2 Starting Position

As mentioned previously, several motors utilize an external gear box to increase
torque output. This addition greatly increases the positional resolution of the mo-



1.3. System Limitations 7

tor + gearbox system. This also has the consequence of requiring that the arm be
powered on in approximately the `all zero' position for the motors that have gear
boxes.

The arm must be put in the all zero position prior to the robot being powered
`on' for the arm's proprioception feedback to be accurate.

all-zero position

The `all zero' position can be described as follows when looking at the robot's
power and usb connections: the arm is standing straight up, with the joint_2 gear
to the right and orthogonal to the plane that the power and usb connections are
mounted; the gripper is turned so that the �at portion of the gripper housing is
facing you, parallel with the power and usb connections.

See Figure 1.5 for an example of when the arm is in the zero position.

NEW! For robot serial numbers 1024 and greater, the robot includes alignment
marks to help set the robot to the all-zero position. The images below include these
new alignment marks, but earlier serial numbers can still use these images as well
as the table below for reference.

In Figure 1.7 the robot is broken up into the different sections that we'll focus
on orienting correctly.

In the following descriptions, we'll assume you're looking at and interacting
with the robot with the robot's power button facing you.

Joint
type

Placement description Reference images

1a �rst gear cover on right, second gear cover on
left. Cable comes up through box to motor in
front of you

Figure 1.8

2 All these joints just need to be lined up to be
roughly straight up

Figure 1.11

1b The top most gear cover should be on the right,
and the cable should curl around the left to the
next motor

Figure 1.9

1c Align the two marks on the gripper and
bracket for Joint 6 so the gripper's ribbed sur-
face faces you. The cable should curl up and to
the left.

Figure 1.10

Line up the gear covers on the actual robot exactly as shown in Figure 1.7, taking
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Figure 1.7: Overview of the different joints on Revel robot

note of the direction and position of the cables .
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