EXPLORER, PIONEER, and RANGER product
demonstration prop building instructions

Regional competitions may build product demonstration props out of materials other than
PVC pipe. Your regional coordinator will inform you of any changes to materials for your
regional competition. NOTE: Look for a regional information document posted on your
regional website. This document will list any changes to the product demonstration props.

Companies should be aware that tolerances in lengths of cut pipe and length of pipe
inserted into joints can change the overall dimensions of product demonstration tasks.
Except where noted, companies should expect tolerances in all product demonstration props
and should build their ROVs and tools accordingly. In no case should the dimensions given
in this document for a product demonstration prop be used to calibrate a measuring device.

Online links and Home Depot part numbers are given for certain construction items.
However, some Home Depot stores may not carry the listed items or Home Depot may not
be available in your area. MATE recommends checking other local hardware stores or online
sources, such as those listed below, for the required component.
https://www.pvcfittingsonline.com/
https://pvcpipesupplies.com/pvc-fittings/schedule-40-pvc-fittings/

See last page for update notes (if any).

General

The 1-meter square. Companies must launch and return through a 1-meter square area on
the surface, side of the pool.
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https://materovcompetition.org/register-regionals
https://www.pvcfittingsonline.com/
https://pvcpipesupplies.com/pvc-fittings/schedule-40-pvc-fittings/

Task 1:
Task 1.1 Shipwrecks

The shipwreck is constructed using variable lengths of ¥2-inch PVC pipe. The shipwreck will
be between 1.25 meter and 2 meters in length.

The bow of the shipwreck.
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Sailing schooners have a mast constructed from ¥2-inch PVC pipe.

Steam driven paddlewheel ships have a paddlewheel constructed from %2-inch PVC pipe.
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Bulk freighters have a propeller constructed from ¥2-inch PVC pipe and corrugated plastic
sheeting.
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The handle for the lid is constructed from Y2-inch PVC pipe.
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https://www.homedepot.com/p/Sterilite-6-Qt-Storage-Box-16426A60/308820126

The cargo container lid (top view).

The cargo container lid (bottom view).
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The lid on the cargo container.
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The cargo container with a brick inside. Note the brick is used to weigh down the container
and is not cargo.

2025 EXPLORER, PIONEER, and RANGER class prop building instructions


https://www.homedepot.com/p/4-in-x-2-in-x-8-in-Red-Concrete-Brick-100003009/100321940

The cargo is constructed from Y2-inch PVC tees and 90° elbows. Yellow tees and elbows
represent wheat. Red tees and elbows represent bricks. Black tees and elbows represent
coal. White tees and elbows represent furnace sand.

The cargo container next to the shipwreck.

2025 EXPLORER, PIONEER, and RANGER class prop building instructions



Targets are constructed from a 15 cm x 15 cm square of corrugated plastic. All targets at a
mission station are painted the same color.

The center location of the 360° photosphere is a 1-meter square constructed from Y2-inch
PVC pipe and is painted red.
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Task 1.2 Spotter Buoys

2-inch tee Pipe to 1 m square

The Spotter buoy is constructed from a 2-inch tee and foam. The Spotter buoy is attached by
4-inch pipe to the 1-meter square that teams must launch through.

#310 U-bolt

1-inch coupling and
reducer bushing
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Both the damaged and new thermistor are constructed from 1-inch and ¥2-inch PVC. A #3210
U-bolt acts as a carrying mechanism for the thermistors.
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https://www.homedepot.com/p/Everbilt-1-4-in-x-2-1-16-in-x-3-7-16-in-Zinc-Plated-Coarse-310-U-Bolt-806826/204273753
https://www.homedepot.com/p/Everbilt-1-4-in-x-2-1-16-in-x-3-7-16-in-Zinc-Plated-Coarse-310-U-Bolt-806826/204273753

Left: The damaged thermistor has a thin 3 mm strip of Velcro loops on each end. Right:
Each end of the new thermistor is completely covered with Velcro loops.

Rope to surface

Spotter buoy

& ——

1 1/2-inch end caps

The thermistor is connected by Velcro to two 1 %-inch end caps, one of which hangs down
below the surface Spotter buoy, the other of which has flotation attached and floats up from
the base of the Spotter buoy.
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Both end caps have a 4 cm x 4 cm square of Velcro hooks on the inside.

The thermistor connected to the Spotter buoy.
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The base of the Spotter buoy is constructed from 1 ¥4-inch and ¥2-inch PVC pipe.

Area for weight

Weights can be added to the base of the Spotter buoy.
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2-inch end cap
with reducer

bushing

Left: The pC02 sensor is constructed from Y2-inch, 1-inch, and 2-inch PVC pipe. Right: The
holder for pCO2 connector. Velcro inside the 1-inch pipe holds the connector inside.

4 meters
of wire
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The pC0O2 sensor connector is constructed from Y2-inch PVC pipe. 4 meters of wire connect
the pCO2 sensor to the connector.
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The pCO02 connector installed into the base of the Spotter buoy.

The designated area for the pCO2 sensor is constructed from Y2-inch PVC pipe and is painted
orange.
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The pC02 sensor with connector inside the designated area.

Task 1.3 Lake Acidification and Invasive Carp

.......
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A1 liter soft water bottle. Epoxy secures a ¥-inch male adapter to the mouth of the bottle.
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https://www.amazon.com/Platypus-Ultralight-Collapsible-SoftBottle-11526/dp/B08PG49MDH/ref=sr_1_4?crid=37KLHS9FFI64W&keywords=soft+water+bottle&qid=1667328032&qu=eyJxc2MiOiI1LjQ2IiwicXNhIjoiNS4yMyIsInFzcCI6IjQuOTMifQ%3D%3D&s=sporting-goods&sprefix=soft+wa%2Csporting%2C187&sr=1-4
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A 2-gallon bucket lid. Th oIe in the center is large enough for the threaded end of the %-
inch male adapter to fit through.

The ¥4-inch male adapter inserted through the hole in the 2-gallon bucket lid. Left: Top view.
Right: Bottom view.
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Left: The %4-inch female adapter attached. Right: Plastic cling wrap secured over the top of
the ¥4-inch female adapter.

2-gallon bucket with lid attached. Weights are added inside the bucket.
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https://www.homedepot.com/p/Charlotte-Pipe-3-4-in-PVC-Schedule-40-Female-S-x-FPT-Adapter-PVC021010800HD/203811408
https://www.amazon.com/Glad-Plant-Based-Cling-Seal-Square/dp/B0BMWBVZVB/ref=sr_1_2_sspa?crid=9BEQQUDGJ8QZ&dib=eyJ2IjoiMSJ9.GebxLVYK3p1XSVIZO92MrWaxUuxmnUOdphXq2qpoQKC-xPe7BUVWG1GjIZG2_eTec-nIH0O9QVUIa2-fAf4dYEsvHyr129XXHJTnSsvpM2n_Ai0hvQQnunPwzsTbmx5FQAjPM8g2e82L9XQ4CSRmaHN9UCnpgRUH6hxuLJb5A6g3mbQ6gzFoqzUi5WbE665uqIqnM75VLwh_AVLqy3o-cAmoIR8_EN3hWJTx063mg4I.ujYfHoN7vwVrpK4eYObxcyEQmVACX28Iph5v37kEibY&dib_tag=se&keywords=plastic+cling+wrap&qid=1735432724&sprefix=plastic+cling+wrap%2Caps%2C146&sr=8-2-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9hdGY&psc=1

Task 2:
Task 2.1 Produce Power

The floating solar panel array surface structure is constructed from ¥2-inch PVC pipe and
corrugated plastic sheeting. A rope connects this to the solar panel array sub-surface
structure on the bottom of the pool.

60 cm x 60 cm

A 60 cm x 60 cm square of corrugated plastic sheeting covers the top of the solar panel array
framework. Flotation keeps the solar panel array on the surface.
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The floating solar panel array subsurface structure is constructed from ¥2-inch PVC pipe and
corrugated plastic sheeting. A rope connects this to the solar panel array surface structure.

35cm x 20 cm

A 35 cm x 20 cm sheet of corrugated plastic tops the connector platform.
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The power connector is constructed from 1-inch PVC pipe. A #6 screw hook can be used to
carry the connector. A 4-meter length of wire connects the power connector to the array's
sub-surface structure. A 6.cm x 2.5 cm rectangle of Velcro hooks covers the open end of the
15 cm length of pipe.
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The power connector resting on its platform.
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https://www.homedepot.com/p/6-Zinc-Plated-Screw-Hook-816781/204273885

2-inch 2-inch tee 2-inch
coupling
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' 2-inch to 1/2-inch

reducer bushing
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The connection port is constructed from 2-inch PVC pipe. Left: Top view. Right: Side view
with a 2-inch to ¥2-inch reducer bushing. Y2-inch pipe connects the port to the floating wind
farm bottom structures.

3-inch end cap

The cover of the connection port is constructed from a 3-inch PVC end cap. A 40 cm length
of rope acts as a carrying mechanism for the cover. The connection cover is considered
debris; companies must return the cover to the surface, side of the pool or it must be under
control of their ROV at the end of the product demonstration run.
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https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313

The cover over the connection port.

The inside of the connection port is covered with Velcro loops.
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The solar panel array connector inserted into the port.

Left: The offshore wind farm surface turbine is constructed from ¥2-inch PVC pipe and
corrugated plastic sheeting. Right: Note the indicated water line. Flotation is used to hold
the wind turbine upright in the water. Additional flotation may need to be added around the
base to keep the turbine upright. A length of rope connects the turbine on the surface to the

wind farm structure on the bottom of the pool.
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https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313

The wind farm turbine is attached to the floating solar panel array with Y2-inch pipe. This
serves to stabilize both the wind farm and the solar panel array.

40cm 1 1/2-
inch PVC pipe

The subsurface structure of the offshore wind turbine is constructed from 1 ¥%2-inch PVC pipe.
The subsurface structure is connected to the surface structure by a rope. Velcro hooks wrap
around each “leg” at the top and bottom. Left: Isometric view. Right: Top view.
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https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313

LICOIS AN

The area to place the sacrificial anode is constructed from ¥2-inch PVC and corrugated plastic
sheeting.

35cm x 35 cm

28 cm x4 cm

A double layer of corrugated plastic sheeting with a slot covers the top of the area to place
the sacrificial anode.
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The double layer of corrugated plastic sheeting. The ribbing of the two sheets are offset to
provide additional strength.

.:r=';";":“ . ... p ‘)‘ﬂ . X L AMOISEN:
Both the old and the new sacrificial anode are constructed from 2-inch and Y2-inch PVC pipe.
Left: The anode. Right: The anode painted silver.
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The wind farm sub-surface structure. Y2-inch PVC pipe connects the various missions. A1 Y5-
inch to Y¥2-inch reducer bushing inserts into the sub-surface structure.
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The epoxy patch is constructed from a 30 cm x 30 cm washcloth cut in four segments (30 cm
x 7.5cm). 6 cm lengths of Velcro loops are attached to each side of the epoxy patch (4 Velcro
loops total, 2 on each side).
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https://www.homedepot.com/p/Rust-Oleum-Painter-s-Touch-2X-12-oz-Satin-Rustic-Orange-General-Purpose-Spray-Paint-334089/307244939
https://www.walmart.com/ip/Mainstays-Performance-Textured-Washcloth-12-x-12-Grey/3082516489?filters=%5B%7B%22intent%22%3A%22fulfillmentIntent%22%2C%22values%22%3A%5B%22Pickup%22%5D%7D%5D
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Cutting two 2 cm x1cm holes in each side of the washcloth helps to secure the Velcro strips
onto the washcloth. Connect the glue side of the Velcro loops through these holes.

The epoxy patch applied over the corrosion on the base of the wind farm.
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Task 2.2 Monitoring Environmental Impact

Y RS- o=~ 55 = 2 — ==
A jellyfish polyp stage. Four cm of the two ends of the chenille strip (pipe cleaner) are twisted
together to create the jellyfish polyp.

The Jellyfish polyp inserted into a 3/16-inch hole.
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https://www.michaels.com/chenille-pipe-cleaners-25ct-by-creatology/M10041109.html?dwvar_M10041109_size=6%20mm&dwvar_M10041109_color=Assorted%20Green
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Six polyp stage jellyfish inserted into the solar panel array surface structure.
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The medusa stage jelly is simulated by a water wiggler. A 15_ cm to 2 cm section of ¥2-inch
PVC pipe is inserted into the water wiggler to make it slightly positively buoyant.
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https://www.amazon.com/YoYa-Toys-Magic-Wigglers-Fidget/dp/B09FH3NWZ3?pd_rd_w=BEnzD&content-id=amzn1.sym.f5911b92-50ae-4f5e-9e03-d4266db609dd&pf_rd_p=f5911b92-50ae-4f5e-9e03-d4266db609dd&pf_rd_r=59FT1DJHZSKBFXJ9HZY7&pd_rd_wg=a06Ax&pd_rd_r=1f6796af-cc06-4acc-b24e-d203f9628861&pd_rd_i=B09FH3NWZ3&psc=1&ref_=pd_bap_d_grid_rp_0_1_ec_pr_b2b_gw_d_bia_t

3/4 - 1/2-inch
reducing tee

15 cm, 3-
inch pipe

The medusa jellyfish holder is constructed from 3-inch PVC. A ¥2-inch PVC framework
positions the holder off the bottom.

A PVC pin, constructed from Y2-inch PVC pipe and corrugated plastic sheeting, keeps the
medusa jelly in its holder.
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The pin contains the medusa stage jelly in the holder until companies release it into the
water column.

Six ping pong balls, simulating fish, are located inside the PVC framework of the solar panel
surface structure. The top corrugated plastic sheeting is not shown.
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Ping pong balls, simulating fish, underneath the solar panel array surface structure. Flotation
on the pipes keeps the structure on the surface. .

B i i CLIODISHY
The base of the hydrophone is constructed from ¥2-inch PVC and 3-inch pipe. Two ¥-inch
holes are drilled across from each other in the 3-inch pipe, 1 cm from the top edge.
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The hydrophone is constructed from 2-inch PVC pipe. A 40 cm length of rope acts as a
carrying mechanism for the hydrophone.
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The hydrophone pin.
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https://www.amazon.com/IIT-71021-30-Piece-Galvanized-Pegs-Garden/dp/B00SI0XR0Y/ref=sr_1_3?crid=38H820BUQYATT&keywords=tent+stakes+metal&qid=1577994715&sprefix=tent+sta%2Caps%2C212&sr=8-3
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A 40 cm length of rope holds the hydrophone in the water column above the base structure
when the pin is pulled.
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30cmx30cm
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The hydrophone platforbm is constructed from ¥2-inch PVC pipe and corrugated plastic.

The hydrophone resting on its platform.
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The hydrophone designated area is constructed from Y2-inch PVC pipe and is painted yellow.

The hydrophone deployed in the designated area.
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EXPLORER, PIONEER, and RANGER class product demonstration set up:

The following is a possible underwater set up for the EXPLORER, PIONEER, and RANGER
class product demonstration. The set up at regional events and/or the World Championship
may vary. Red stars indicate target locations for the 360° photosphere.

L Shipwreck

[

V

@ 360 photosphere = Water
sample

Jelly release
mechanism

P>

L f

Hydrophone

sensor

power
*

pCO2 D Produce

Side of pool
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The following is a possible surface set up for the EXPLORER, PIONEER, and RANGER class
product demonstration. The set up at regional events and/or the World Championship may
vary. Red stars indicate target locations for the 360° photosphere.

w

Solar panel array

Spotter and wind turbine
buoy

Launch

Side of pool
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Update Notes:
Updates are highlighted in yellow.

EXPLORER, PIONEER, and RANGER prop building instructions.

Pg. 9. 2-inch PVC pipe on both ends extended to 10 cm in length.

Pg. 37. At the start of the product demonstration, the hydrophone rests on a platform. The
hydrophone platform build photos and instructions have been added.

41
2025 EXPLORER, PIONEER, and RANGER class prop building instructions



