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Cautionary and Warning Statements
• This kit is designed and intended for educational purposes only.
• Use only under the direct supervision of an adult who has read and understood the instructions 

provided in this user guide.
• Read warnings on packaging and in manual carefully.
• Always exercise caution when using sharp tools.

Drones
Underwater drones, or unmanned underwater vehicles (UUV), are vehicles that are operated underwater 
without a human occupant. There are two major classes of underwater drones: remotely operated 
underwater vehicles (ROV), which are the ones operated by a remote control, and autonomous underwater 
vehicles (AUV), which operate based on a preprogrammed controller attached to the vehicle.

Robotics
A robot is something that performs human movements or imitates and repeats tasks that humans do. Most 
robots are programmable and work automatically – sometimes even autonomously. Robots can be used for 
a variety of tasks but frequently do jobs that are repetitive and dull or too dangerous for humans.

Buoyancy
Buoyancy is the ability of an object to float. In order to adjust the buoyancy of any submersible vehicle, you 
must add ballast, which is material that is lighter than water and therefore displaces water that weighs more 
that it does. You can adjust the buoyancy so that the vehicle floats to the surface or sinks to the bottom. You 
can also adjust the buoyancy so that the vehicle floats somewhere in the middle of a body of water; this is 
called neutral buoyancy. 

Bag A
• 2 PVC pieces (2")
• 4 PVC pieces (3")
• 2 PVC pieces (4")
• 2 PVC pieces (5")
• 4 PVC pieces (6")
• 2 PVC pieces (8")
• 4 PVC tee joints
• 10 PVC elbow joints

Bag B
• 3 motor mounts
• 3 motors with wires attached
• 3 bolts (1-1/2")
• 3 wing nuts
• 3 propellers
• 3 prop mounts
• 2 zip ties
• 1 small Cat 5 connector circuit board

Controller
A 6 V battery is included in the controller.

Materials Included
Your kit should include two bags of parts and a controller with a six-volt battery included. Bag A should 
contain the PVC pieces and connectors. Bag B should contain all the other parts for the ROV.



Underwater ROV User Guide 45169 V0818 3

Items Required (not included)
• Cat 5e cable of desired length (If you will be frequently connecting and disconnecting the control box, 

you might wish to use a small one-foot Cat 5e extension that you can leave plugged into the controller.)
• Ballast material

 ◦ Pool noodles
 ◦ Packing foam
 ◦ Foam pipe insulation
 ◦ Sealed plastic bags with air
 ◦ Balloons

• Scissors
• Sandpaper
• Body of water to operate ROV

Building the ROV
Assembling the Frame

Gather: All the PVC parts found in Bag A

1. Lay out four elbows, four tees, two 2" pieces, two 3" pieces, and two 4" pieces (Figure 1).

2. Fit all the pieces together so that the open end of the elbows attached to the 3" pieces are 
perpendicular to the open ends of the tees and the elbows attached to the 2" pieces (Figure 2). Be sure 
that the holes in the 4" pieces of PVC are oriented top to bottom to allow air to escape and water to 
enter the ROV frame during operation.

Figure 1

Figure 2

2" 4" 3"
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3. Connect the two turned elbows with one 5" piece (Figure 3).

4. Fit the two remaining 3" pieces of PVC into the center tee joint (Figure 4).

5. Fit two elbows at the top of the 3" pieces you just attached with the openings pointed to the inside of 
the ROV (Figure 5).

6. Fit the remaining 5" piece of PVC between the two elbows to connect the two sides of the ROV (Figure 
6). Be sure that the holes through the center of the PVC are pointed to the front and back of the ROV; 
one of the motors will be mounted here later.

Figure 5

Figure 6

Figure 4

Figure 3
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7. Fit together the four 6" pieces of PVC with the two 8" pieces of PVC using the remaining elbows to 
create the two upright sides of the ROV (Figure 7).

8. Fit the upright sides into the fittings on the base of the ROV (Figure 8). If necessary, adjust the upright 
pieces in the rear of the ROV so that the holes through those pieces point to the inside and outside of 
the ROV; two motors will be mounted here later.

Figure 7

Figure 8

Back

Front
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Attaching the Motors

Gather: All the materials found in Bag B

1. Put a 1-1/2" bolt through each motor mount. Using the wing nuts, attach one motor mount to each 
of the 6" upright pieces at the rear of the ROV and one to the 5" cross piece in the center of the ROV. 
Orient them so that the motors in the back will be pointed behind the ROV and the motor on the cross 
piece will be pointed up (Figure 9). (Note: You can fine-tune the adjustment of the motors by rotating 
the PVC it is attached to or by rotating the motor mount.)

2. Clip the motors into the motor mounts so the motor’s shafts are oriented as shown in Figure 10. The 
two horizontal motor shafts will point toward the back of the ROV and the center motor shaft will 
point up.

3. Plug the connectors on the motor into the small Cat 5 circuit board. The motor on the left should plug 
into the number 1 connector, the motor in the center should plug into the number 2 connector, and 
the motor on the right should plug into the number 3 connector.

4. Using the zip ties, attach the small Cat 5 circuit board to the center of the crosspiece on the rear of the 
ROV. 

5. Push the prop mounts onto the motors. They should be a tight fit.

Figure 9

Figure 10

L R
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6. When looking at the side of the propellers, you will notice that one side has a curved profile and the 
other has a flat profile (Figure 11). When you attach the propellers, the flat profile side should be closer 
to the motor. Push the propellers onto the prop mounts. They should be a tight fit. If they are too tight, 
you can lightly sand the prop mounts. Be sure not to over sand, or the propellers might not stay on the 
ROV during operation.

Preparing the Controller
1. A six-volt battery should be installed with your controller. Open the controller and attach the red 

alligator lead to the + (positive) terminal of the battery and the black alligator lead to the – (negative) 
terminal of the battery (Figure 12).

2. Run one end of a Cat 5e cable through the hole on the side of the controller and attach it to the circuit 
board inside the controller (Figure 13). (Note: If you will be connecting and disconnecting the Cat 5e 
cable frequently, you might wish to add a one-foot Cat 5e extension to the controller so that you can 
make the connection easily from outside the controller.) 

3. Return the battery to its initial orientation. When replacing the lid, orient it so that the Cat 5e 
attachment is at the same end of the controller as the alligator clips. Be sure not to pinch wires when 
reattaching the lid.

Figure 12

Figure 13

Figure 11
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Operating the ROV
Buoyancy

When the Cat 5e cable connects the ROV to the controller and the battery is connected, your ROV is ready 
for operation. You need to use some kind of material for ballast to provide buoyancy. Here is a list of possible 
materials:

• Pool noodles
• Packing foam
• Foam pipe insulation
• Sealed plastic bags with air
• Balloons

You need to adjust the buoyancy so that the ROV will float at the level you wish to achieve. The ideal 
buoyancy should be where the ROV floats just barely at the surface of the water. This requires the least 
amount of energy for the dive motor and the greatest maneuverability. Make sure none of the ballast 
material interferes with the operation of the motors and propellers.

Diving or Ascending

The center switch on the controller controls the dive motor in the center of the ROV. To dive, push the switch 
forward; the motor should provide downward thrust. You might have to adjust the motor and mount slightly 
to provide thrust in a straight downward direction. The ROV should float back to the surface when the dive 
motor is not operating.

To make the ROV ascend while carrying weight, you might need to use the dive motor in the opposite 
direction. To do this, simply pull back on the center switch to reverse the direction of the motor’s rotation, 
and the ROV should ascend to the surface.

Moving Forward and Backward

To move forward, push both outside switches forward at the same time. To move backward, pull both the 
outside switches back at the same time. You might have to adjust the motors and mounts to make sure the 
ROV moves in a straight line during this operation.

Turning

To make slow turns to the right or left while moving forward, simply push one of the outside switches at 
a time. To make sharper turns by rotating the ROV in a single location, push forward on one of the outside 
switches while simultaneously pulling back on the other outside switch.


