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WARNING The BalBot™ robot is not a toy. BalBot™ employs high performance motors
and electronic equipment. Because of its motive power, BalBot™ has the
potential to cause the destruction of property, or even bodily harm. This prod-
uct should not be used where children are present.

Swope Designs, Inc. cannot be held liable for damages or injuries caused by
the improper or unrecommended use of BalBot™. All advanced modifica-
tions or deviations from the directions contained herein are considered to be
at the risk of the bb owner, and not supported by Swope Designs, Inc.
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Kit Contents:

0.5" Long
24" Aluminum Rods (x4)
0.625” Long
0.75" Long Screws Plastic Braces
Motor
Bracket
#4 washers Wrench
4-40 nuts
Grommet
x4 Rims (x2)
Tires
1" Aluminum Standoffs (x2)
Gear Hubs (x2)
motors (x2)
JST connector (x2)
Part # B2B-PH-K-S
(On Gearmotors) connectors.

X4



Note from the Designer

Welcome to the exciting world of balancing robots! This kit is intended to
get you started on the process of building your own active-balancing robot.
What you can do with the kit is limited only by your imagination. The first
challenge, obviously, is to make it balance. This can be a rewarding chal-
lenge, and involves skills in multiple disciplines. After that, you may want
to program it to roll around and avoid obstacles. You can add more sen-
sors such as Infrared, light detection or GPS, to make your ‘bot more aware
of its surroundings. You can add actuators to move arms or a head. You
can add a video camera based image-processing unit. Make your ‘bot as
simple or as complex as you like. Explore the possibilities by building your
own add-ons, or purchase them at...

http://www.BalBots.com.*

If you are new to electronics, robotics, or software, then | hope this kit in-
spires you and motivates you to learn more about the wonder of this uni-
verse, and the incredible laws of physics it entails.
In addition, if you are more experienced in robotics, then | hope this kit pro-
vides a solid platform so you can be free to be creative and more easily ex-
plore all your robotic ideas.

-JS

Now, let’s...

* Some modules available at the initial release of the BalBot™ product. Many more should be available
over time.



C Frame Assembly

TOOLS YOU WILL NEED

1. Phillips Screwdriver

2. Wrench (Included).
Use this wrench for all the
4-40 nuts in the kit.

Note: Several injection-molded plastic parts are used
throughout this kit. Most of these parts come on a
disposable sprue. The parts should carefully be
removed from the sprue prior to use. Be sure to
cut off or sand any sharp stubs that may remain
from where the runner was attached. Following is
an example of a hub before and after runner re-
moval:



STEP (

STEP 1: Frame Rail
Assembly

Align parallel alumi-
num rods so that
they slide into the
grooves formed by 2
plastic braces fitting
together. Attach the
braces using screws,
washers, and nuts,
to form a single
cross member. Align
the first cross mem-
ber at the ends of
the aluminum rods,
and then repeat the
process to attach
another cross mem-
ber approximately
one brace-length be-
low the first.

7 YOUWILL NEED ———~
0.625” Long Screw

X6

#4 washer
X6

4-40 nut
X6

24" Aluminum Rod
X2

x4

\Plastic Brace )




) STEP

STEP 2: Extra Brace
Mounting

Attach more braces to the
frame wherever you de-
sire. You can use these
braces later to mount your
own electronics, batteries,
or actuators.

/7 YOUWILL NEED —  \
0.625" Long Screw

x4
#4 washer
x4

4-40 nut
x4

x4

Plastic Brace
. J




STEP (

STEP 3: Second Rail Assembly

Assemble another rail
frame, exactly as in
STEP 1.

’ YOU WILL NEED —\
0.625" Long Screw

X6

#4 washer
X6

4-40 nut
X6

24" Aluminum Rod
X2

x4
\PI astic Brace )




) STEP

STEP 4: Complete Frame Assembly

Mount the first rail assembly from STEP 1 to the
one from STEP 3. Attach them using

1" aluminum stand-offs, and

mounting such that the

phillips screw heads

are all on the outside

faces.

Ve YOU WILL NEED Y

X8

0.625" Long Screw

X4

1" Aluminum Standoff

X2

Plastic Brace
g 4




Drive Train Assembly )

DRIVE TRAIN ASSEMBLY
Temporarily set aside the
completed frame assembly,
and proceed to the drive
train. This assembly will
center around the Motor

Bracket.
Grommet
TOOLS YOU WILL
NEED
1. Phillips Screw- driver

2. Wrench (Included).
Use this wrench for
all the 4-40 nuts in
the Kkit.

Note:

The electronics shown on the following pages
are for example only and are not included with
the BalBot LE.



) STEP

STEP 5: Prepare the Motor Bracket

Press Grommet into the top
Motor Bracket hole.

Flip Motor Bracket Over

Attach braces to the inside of
the motor bracket. Leave all
screws loose for now.

e YOU WILL NEED —\

0.625” Long
Screw

X8

#4 washer
X8

4-40 nut
X8

x4
Plastic Brace
.




STEP (

STEP 6: Attach Frame

Slide the assembled Rail
Frame into the top of the
Motor Bracket

Align Bracket at 90 degree
angles to the aluminum
rails in the frame assem-
bly.

Tighten screws from
STEP 5, using a screw-
driver and the wrench pro-
vided.

Note:

The electronics shown
here are for example only
and are not included with
the BalBot LE.



STEP

STEP 7: Install Gear Motors

Install the gear motors using two (2) M3 8mm
screws** and lock washers.

Route the motor wires
through the rubber grom-
met.

** NOTE: These
are the ONLY
metric screws
included, and
they come
loosely at-
tached to the
motors.

/ YOU WILL NEED _\

8mm long screw

x4

#4 washer

x4
Gearmotor
X2




STEP (

STEP 8: Install Wheel Hubs

[Note: In some kits, these hubs may come pre-

installed.]

Install the Wheel Hubs onto the Gear Motors by ¢~ YOU WILL NEED ™\

pressing firmly, as shown. Ensure that the hubs
are securely pressed all the way onto the shaft, Hub
so that the shaft extends approximately 1/16”
through the hub end. This may require consider- X2
able force.
. J

v

FRONT VIEW: Depicts hubs attached
with gear motor shaft protruding.



) STEP

STEP 9: Assemble Wheels

Carefully remove the protective layer from

both sides of each rim. >

Stretch the tires over the rims. Make sure
the tire overhangs each rim edge evenly,
and all the way around.



STEP (

STEP 10: Mount Wheels

Attach the assembled Wheels to the Wheel
Hubs using the 0.5” screws and nuts.

7 YOU WILL NEED _\

Rimwith Tire

X2

0.5” Long Screw
X6

4-40 nut




Next Steps With
Your BalBot LE™

Miscellaneous Tips

-Extra Miscellaneous hardware has been included in the kit. This
may come in handy for attaching electronics, etc.

-There are many ways to attach more parts to your BalBot.
Experiment using zip-ties, screws, spacers, and more.

-Notice the extra-long extended shaft extending out of each motor.
This is for attaching your own optical quadrature encoder
sensors to detect motor position and velocity. Please be careful
to make sure that wiring does not rub against this shaft as this
will severely decrease motor performance!

-When adding heavy items such as batteries, you are free to mount
them anywhere on the frame, but it will have different effects on
the physics of the robot and how it balances. Keep this in mind



Modify Your ‘Bot!

One of the great features of your BalBot™ s it's ability to be
easily modified, mechanically. It was not designed with a single
fixed frame, like most robots. Instead, the Expandable Frame
System (EFS) is essentially made up of multiple generic parts
that can be bolted together in various configurations. Think of it
as a high-tech Tinker Toy.

This makes it very easy to add accessories, re-arrange the
electronics, mount multiple sensors in odd places, add extra
“limbs”, add a protective shell, or even change the form-factor of
the ‘bot itself.

Following are some examples of ways the EFS parts can be re-
arranged...



“BalBot” is a trademark of Swope Designs, Inc.



