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FIRST

IMPORTANT NOTE: The K9 bot was designed to be a compact, easily transportable
robot. It was originally used for testing and training in the early phases of the new
platform rollout. While the K9 bot is a convenient mechanism for teaching how to use
the new platform, it is NOT a competition-ready bot.

The K9 bot is built with parts that are NOT included with the 2015-2016 standard
Tetrix FTC Kit of Parts. The K9 bot also uses legacy NXT-compatible sensors, which
might be difficult to obtain if you don’t already own these older sensors.

An alternative (and recommended) training manual is available on the Team
Resources page of the FTC Website:

http.//www.usfirst.org/roboticsprograms/ftc/team-resources

Under the Build Resources category there are links to a PushBot Build Guide. The
PushBot Build Guide contains instructions on how to build and program a
competition-ready robot that only uses components that are included in the standard
FTC Kit of Parts.



Competition-Ready PushBot

A PushBot Build Guide is available on the FTC Team Resources web page.




Attach one LEGO® hard point connector to the 166 mm C
channel.




FIRST

Connect the LEGO® 9 hole straight beam to the hard point connecter with
the two pegs.



Bolt the servo mount to the 166 mm C
channel.
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FIRST

Assemble the baring package by connecting it
to the servo mount.




Bolt a servo on to the
servo mount.




Attach two 288mm C channels
to the 166mm C channel.




A second 166mm
C channel is
added to the
288mm C
channels.
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The motor mounts
are connected to
the bottom of the
288mm C channels.




Bolt the 144mm L bracket to the
244mm C channels in front of the
motor mounts. This will be used
later to mount the 12V battery.



Attach the two 32mm C channels
to the two 244mm C channels on
the opposite side as the motor
mounts. These will later be used
to mount the axel assembilies.
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FIRST

Attach a 166mm C channel
to the two 288mm C
channels.
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channel to the 288mm C

Attach another 166mm C
channels.




Use the two rounded L brackets when
attaching the plate to the 166mm C

channels.




Repeat last step to the other side of the

robot.

FIRST




Tighten a motor into motor mount so that the motor shaft
is towards the top of the robot. (Robot is upside down in
pictures.)




Attach the motor cable
and secure it with a zip
te.




Repeat the last two steps to the other AO
side of the robot.
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OPTIONAL: )

Read directions with
encoders if you would
like to install encoders
onto your robot.




Mount the servo
horn to the pivot
bracket.




Use four of the shorter Tetrix® screws to attach the tube clamp
to the top of the pivot bracket.
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FIRST

Insert the 88mm tube
into the tube clamp
and secure it using a
bolt.




Attach the servo mount to
the tube clamp with the
rounded L bracket
between them.




AO

Insert the
38mm
tube into
the other
tube
clamp and
secure it
with a
bolt.




Assemble the bearing package by
connecting it to the servo mount.




Attach the servo to the servo mount.




Mount the servo
horn to the pivot
bracket.




Attach the servo horn
onto the servo crown.
Make sure the pivot
bracket can move
smoothly on the bearing.




Attach the flat bracket to the @

pivot bracket.




Mount a pivot bracket to the
rounded L bracket.




Connect two rounded L brackets to
the pivot bracket to complete the

gripper.




Attach a rounded L bracket to the
166mm C channel next to the
servo. This is only used as a
mechanical stop so the arm does
not swing too far back.
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Use the set screws to
lock the motor hubs
onto the left and
right motor shafts.




Use zip ties to secure A()

the battery to the FIRST
144mm L bracket.




FIRST

Use the LEGO® 3X5 beam to
mount the LEGO® light
sensor. Use the connecter
pegs to lock the two 3X5
beams together.




Mount the Modern
Robotics USB servo
controller to the left
side of the robot.




Mount the Modern AO

Robotics USB FIRST
motor controller

to the right hand

side




Crimp on two Anderson Powerpole®
connecters, of the corresponding colors, to
the ends of the motor cables. Then attach
them to the Modern Robotics motor
controller. Slot one is for the left motor and
slot two is for the right.



Plug the servo cables into the Modern Robotics servo controller. The
bottom servo that controls the arm should go into channel one. The
top servo that controls the claw should be plugged into channel six.
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FIRST
Bolt the rear wheels onto the
motor hubs. 4 inch wheels
are best if you have them but
3 inch wheels will work as
well.




Build the axle assembly for both axles. Build them
through the 32mm C channels using one axel, two
bushings, one axle hub, and one axle collar for FIRST

each assembly. Make sure the bushings are in
the holes of the C channgl.




FIRST

Attach the two omni wheels to the axle
hubs from the last step. Use the same
size wheel (either 3 or 4 inch) as you
used for the back wheels.




Attach the Modern Robotics Core Power Distribution Module
(power module) to the plates on the back of your robot. Not all
of the holes on the power module will line up with the holes on
your robot.



Using the pan head screws, attach the
144 mm L beam to the two rounded L
brackets.




Bolt a second
144mm L
beam on top
of the other L
beam. This will
create a flat
area to mount
the Robot
controller.



Make two cables using 16

AWG wire and Anderson
Powerpole® connectors. The
cables will supply power to
the USB motor and servo
controllers. Run one cable
from the power module to
each USB controller. Make
sure the cables are long
enough to not strain the
power module or the
controllers. Mine were each

about 21 inches in length.



Attach a rounded L
bracket to the 244mm C
channel on the front, right
hand side of the robot.
This will be used to mount
the IR seeker.




Bolt two stand offs to the

rounded L bracket. | used one  figsT
inch standoffs but two inch

standoffs will work as well.




Attach the LEGO® IR seeker to
the two stand offs.




Attach the Modern Robotics Legacy module to|
the two rounded L brackets. The Legacy

module should have the USB port to left side
of the robot.




/3

FIRST

‘ % Use the NXT

| style cables to
““ connect the two
" sensors. The IR
seeker should be
in port 2 and the
- | reflected light
~| sensor should be
o in port 3. Note
that ports are
zero-indexed.




Use three USB cables to connect the AO

power module to the Legacy module, FIRST
the motor controller, and the servo
controller. It does not matter which

USB port you choose on the power
module.




Secure the
robot
controller to
the two
144mm L
brackets. |
used hook and
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Run the mini USB to
micro USB OTG cable
from the power
module to the robot
controller.
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FIRST
Use zip ties to strain relief your
wires and cables. Also make sure
all of the wires and cables are out
of the way of the moving wheels
and servos.




Launch the apps on both the robot controller and the driver station.
While the robot controller is connected to the micro USB cable, press s A
the scan button until the three modules are showing.

Configure Robot

FTC Driver Station

Active Configuration  Unsaved No current file! ;
File: _ Device Name: ZTE-034

Scan Wifi Direct - Connected to ZTE-033

' : Ping: @ms
Press this button to scan for attached devices

Devices: ﬁ ‘: Robot Battery Level: 5.9

Servo Controller 1

_ current op mode: Stop Robot
Legacy Module 2 ) Select Stop

Motor Controller 3 Start

Robot is stopped

Praas this button to write the current
configuration to an XML file




Press the servo controller button. Label the two servos A()
e e o 7 o 7
in ports one and six. “servo_1" and “servo_6" These FIRST

names need to be exact. Then press done.

ne Cancel

Edit Servo Controller

Enter the name for this

Enter the name for this

L1 NODEVICE 2
Enter the name for this

Enter the name for this

| ™  servo_6
NO DEVICE AT . :
: i Enter the name for this




Next, select the motor controller botton. Label the ports “motor_1” A(>

and “motor_2” These also need to be exact. Then press done.
Edit Motor Controller
| Active Configuration  Unsaved No current file!

File:
i Configure Robot

Done Cancel ‘ é‘ﬁ:"e Configuration  Unsaved No current file!

Scan

Notor Controller 3 Press this button to scan for attached devices

Enter the name for this motor controller here Devices: 0

Servo Controller 1

Port Attached

o Legacy Module 2
1 T4 motor_1

Enter the name for this Motor Controller 3

T motor_2

Enter the name for this n

Press this button to write the current
configuration to an XML file




;’;‘2 Edit Legacy Module Controller

Done Cancel

;’;‘2 Edit Legacy Module Controller

Done Cancel

2
IR_SEEKER v
Select the type of connected device here
ir_seeker
Enter the name for this device here
3

LIGHT_SENSOR v

Select the type of connected device here

light_sensor

< O =

3
LIGHT_SENSOR v
Select the type of connected device here
light_sensor
Enter the name for this device here
4

NOTHING v

Select the type of connected device here

< O =

FIRST

To configure the Legacy module, chose IR_SEEKER for port 2 and LIGHT_SENSOR for
port 3. Call them “ir_seeker” and “light_sensor” These names also need to be exact.



Press save configuration. Enter your file name. This AO

does not need to be anything specific. | used “k9bot.” FIRST

Configure Robot

B 257 pm

| Active Configuration  Unsaved No current ﬂ}
File:

Scan

Press this button to scan for attached devices
Please enter the file name

Devices:

kgboj Servo Controller 1

Legacy Module 2

Cancel

Motor Controller 3

kobot k9not k9bit k9boy k9b
qwer rty@eaEmrmop

s s d £.4 h 1 1|

i

v bnm €1 | I8 o I tton to write the current
i\l i to an XML file

V!} “




On the driver station, press the three dots. Then select A()
setting. Then select pair with robot controller. Next EIRST
choose your robot controller by name. Lastly, press the

back arrow at the bottom of the phone repeatedly until

the screen is back to the main driver station page.

r Station Settinas
FTC Driver Station r Station Settings

GAMEPAD

Make sure that the FTC Robot Controller app
IS open on your other device, and that both

Wifi Direct - Connected to ZTE-033 Gamepad type devices have wifi enabled

Ping: Gms Logitech F310 Gamepad

Robot Battery Level: 5.9 LOGGING Wifi Direct Devices:
Log Network Traffic

Save network data to logs; this
will generate a large volume of
logs

__ None

- Do not pair with any device
current op mode: Stop Robot

ZTE-033

Stop

® aa:a6:68:a3:c4:0a

WIFI DIRECT CONFIGURATION

Start ‘ | Start w/ Timer

Pair with Robot Controller

Change the Robot Controller this Driver
Station is paired with.

Robot is stopped




Plug your game pad into the driver station using the OTG adapter.
Press the Start button and the A button at the same time to select
controller 1. If you have a program for two game pads, Start and B
buttons will access controller 2.




On the driver station, press select. Next choose K9TeleOp. This will
bring you back to the main driver station screen. Press start and
your robot will run the program. FIRST

FTC Driver Station

ff'v“ic‘e Name: ZTE-034

Wifi Direct - Connected to ZTE-033

Ping: &ms
NuIlOp Robot Battery Level: 5.9
Stop Robot
current op mode: Stop Robot
K9TankDrive Select Stop
K9Line

Start || Start w/ Time

K9Tele 0p Robot is stopped

KOIrSeeker

s 212

;

9AutoTime




To set the correct servo positions, remove the two
servo horns from the servo crowns. Use the joystick to
move the servos into the lowest and closed values (the
A button and the X button). Replace the servo horns in
the closed and down positions and secure them with
the servo screw.



To run different program, press select on the driver station. Next
choose your op mode. This will bring you back to the main driver
station screen. Press start and your robot will run your program. FIRST

FTC Driver Station

| Device Name:

Wifi Direct - Connected to ZTE-033
Ping: &ms

Robot Battery Level: 5.9

Stop Robot

current op mode: Stop Robot
K9TankDrive Select Stop
K9Line

Start | | Start w/ Time

R -
K9Te|e0p obot is stopped

KOIrSeeker

- K9AutoTime
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Bill of Materials for K9 Bot

item pieces needed pieces per pack packs ded vendor part number
4 in omni wheels 2] 2] 1|Pitsco w36455
4 in max wheels 2| 1 2|Pitsco w39055
32mm C channel 2] pi 1)Pitsco w39065
160mm C channel 4 2] 2|Pitsco w39067
288mm C Channel 2| 2| 1|Pitsco W39068
servo bracket 2] 2] 1|Pitsco w39060
motor mount 2| 1 2|Pitsco w39089
12V battery 1 1 1|Pitsco w39057
144mm max angle bracket 3] 2] 2|Pitsco w39072
12V DC motor 2| 1 2|Pitsco w39530
servo 2] 1 2|Pitsco w39197
motor wires 2| 1 2|Pitsco w31903
rounded L bracket 9 2] 5|Pitsco w39062
flat bracket 1 pi 1)Pitsco w39061
plates 2 2 1|Pitsco w39073
80mm tube 1 2] 1|Pitsco w39074
tube clamp 2 2 1|Pitsco w39077
bronze bushing 4 12 1)Pitsco w39091
motor hub pi pi 1)Pitsco w39079
|laxel hub 2] 2] 1)Pitsco w39172
axel collar 2| 6) 1|Pitsco w39092
100mm axels 2| 6) 1|Pitsco w39088
pivit bracket 3 2 2|Pitsco w39063
1 in. standoffs 2] 12 1)Pitsco w39102
OTG adapter 1 1 1)Mono Price 9724
OTG USB cable 1 1 1)Modern Robotics 45-1122
mini USB cable 4 1 4|Mono Price 8632
powerpole cable 2 2 1{Modern Robotics 50-1001
power module 1 1 1)Modern Robotics AUP3010
motor controler 1 1 1)Modern Robotics AUM3020
servo controler 1 1 1)Modern Robotics AUS3015
CDI 1 1 1)Modern Robotics AUA3020
IR seeker 1 1 1)Modern Robotics 45-2017
Optical Distence Sensor 1 1 1)Modern Robotics 45-2006
ZTE speed 2 1 2|ZTE
Logitech game pad 1 1 1|Logitech
nuts
bolts
Ipan head screws 2]

hook & loop

FIRST






