Propulsion System:
Connecting the tether to
the motors

Connecting the three motors (2 wires each)
to the six colored wires of the tether.
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Educational Resources by The MATE Center is licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0
International License.

Based on a work at www.marinetech.org

Under this license you may download, modify, and share this presentation. Please give
credit to the MATE Center for the content produced by the MATE Center. We ask that
you do this by retaining this slide and the slide background. You may not use these
materials for commercial purposes without written permission from the MATE Center.
Please click on the Creative Common link above for license details.

This material is based upon work supported by the National Science Foundation
under Grant Numbers DRL/ITEST 1312333 and DUE/ATE 1502046.

Any opinions, findings, and conclusions or recommendations expressed in this material are those of the
author(s) and do not necessarily reflect the views of the National Science Foundation.

The MATE Center was established in 1997 with funding from the National Science Foundation. Headquartered
at Monterey Peninsula College (MPC) in Monterey, California, the Center is a national partnership of community
colleges, secondary schools, universities, informal educational organizations, research institutions, marine
industries, professional societies, and working professionals. MATE’s mission is to use marine technology to
inspire and challenge students to learn and creatively apply science, technology, engineering, and math (STEM)
to solving real-world problems in a way that reinforces critical thinking, collaboration, entrepreneurialism, and
innovation. A hallmark of all MATE’s programs, products and services is that they are aligned with ocean

workforce research and trends. .
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PufferFish Color Scheme

Terminal| Tether | Motor Number

block |wire color| and Wire Color

Motor 1 | Left Horizontal | MI1A Green | Black Motor1
M1B Red Brown Motor 1

: Motor 2 | Right Horizontal | M2A White Black Motor 2
M2B Black Brown Motor 2

Motor 3 Vertical M3A Brown Black Motor 3

| M3B Blue Brown Motor 3

At the top end of the tether, the green tether wire goes into the terminal
block MTR1, into M1A. The red tether wire also goes into terminal block
MTR1, but into M1B. On the bottom side, the green wire connects with
the black motor wire of Motor 1. The red wire connects with the brown
motor wire of Motor 1. Motor 1 will be the left horizontal motor.

Rhyming Color Scheme
Black and white is on the right (right motor). Blue and brown is up

and down (vertical motor). Red and green are left over (left motor).
www.marinetech.org
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Preparing the tether

Carefully cut away 5 cm of B
the outer sheathing of the
cable. DO NOT nick any of
the six colored wires

inside. If you do, cut the
tether cable where you

nicked an inside wireand . _
start again.

Use scissors or wire cutters to make a small cut in just
the sheathing on one edge of the cable. Twist and
turn the sheathing until the cut opens up. Carefully
cut and twist away all the excess sheathing. Cut the
string inside, but make sure all six colored wires are
still intact.
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Waterproofing the tether

All six wires are held in a
sheath. This sheath, if not
waterproofed, can act as a gprink

pipeline for water up to the wrap tubing ¥ Hot
surface - AND INTO YOUR ~ Qlue
CONTROL BOX!

To waterproof the tether, push the 7.5 cm length of
black shrink wrap over the tether. Pull apart the six
wires and squirt hot glue into opening. Push hot glue
as far up into the sheathing as possible. Bring the
black shrink wrap over the connection and shrink

USing d heat gun- www.marinetech.org
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Soldering your motors to your tether.

Cut six 4 cm lengths of shrink wrap and slide them over the six motor
wires. Strip 1 cm from the end of the all six motor wires and all six tether
wires. Using your PufferFish color scheme (VERY IMPORTANT!), solder
the six tether wires to the six motor wires. Since this part of the ROV will
be underwater, make sure to waterproof all wire connections.

VERY IMPORTANT! Make sure your color combinations on the
bottom side match up with the color combinations on the topside.
The wires coming off terminal blocks (MTR 1, MTR 2 and MTR 3 - two
wires each) should match up (colors) with the motor wires (two wires
each).

Tether | MTR 1
| MTR 2
| MTR 3
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Complete strain relief and test your motors.

Once you have waterproofed all six
connections, position the connections so
they are hidden inside the strain relief.
Push the two ends of the strain relief
together.

Attach the motors to your frame. Motor 1

should be your left horizontal motor. G,
Motor 2 should be your right horizontal

motor. Motors 3 should be your vertical

motor.

s

When you connect the top side tether and power up your system, each
motor must be tested for polarity (whether it is pushing in the proper
direction). Push the left switch forward. Your left motor should be pushing
forward (air flow felt behind the motor). If a motor is pushing in the wrong
direction, polarity can be changed by switching the wires in the MTR
terminal block. Simply switch the two wires between A and B. Re-test the
system to make sure that the motors push in the proper direction.

Test all three switches and all three motors.
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