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SCOUT product demonstration prop building 
instructions 
 
Many product demonstration items have flotation added, either inside the PVC pipe or 
externally.  Flotation added to a mission prop is intended to make those items easier to carry, 
keep them upright on the bottom if they are dropped while moving, and/or keep them 
attached to an object (Velcro to Velcro stick) when released by the ROV.   
 
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). 
 

Task 1:   
Task 1.1 Shipwrecks 

 

 
The shipwreck is constructed from ½-inch PVC pipe. 
 

https://materovcompetition.org/register-regionals
https://www.pvcfittingsonline.com/
https://pvcpipesupplies.com/pvc-fittings/schedule-40-pvc-fittings/
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The bow of the shipwreck. 
 

 
The framework of the dinner platter is constructed from ½-inch PVC pipe.  
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Left:  A 2-gallon bucket lid is screwed onto the framework to complete the dinner platter. 
 

 
The build date of the ship is printed on a clear label and adhered to the underside of the 
dinner platter. 
 

https://www.homedepot.com/p/Leaktite-2-gal-Bucket-Lid-210655/202264036
https://www.officesupply.com/office-supplies/labels-labeling-systems/labels/mailing-address-labels/avery-matte-address-labels-with-sure-feed-technology-18661-rectangle-clear-pack-labels/p101557.html?ref=pla&scid=scbplp101557&sc_intid=101557&msclkid=3593fa93b592118d8c529df5b6c12f98&utm_source=bing&utm_medium=cpc&utm_campaign=SC%20Shopping%20-%2015%25%20LTV%20-%20Broad&utm_term=4585581971309739&utm_content=15%25%20LTV%20-%20Broad
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The bottle is constructed from 2-inch and ½-inch PVC pipe.  A 2-inch to ½-inch reducer 
bushing connects the two sizes of pipe.  40 cm of rope acts as a carrying mechanism for the 
bottle.   
 

 
The home port of the ship is printed on a clear label and adhered to the underside of the 
bottle.  
 

https://www.officesupply.com/office-supplies/labels-labeling-systems/labels/mailing-address-labels/avery-matte-address-labels-with-sure-feed-technology-18661-rectangle-clear-pack-labels/p101557.html?ref=pla&scid=scbplp101557&sc_intid=101557&msclkid=3593fa93b592118d8c529df5b6c12f98&utm_source=bing&utm_medium=cpc&utm_campaign=SC%20Shopping%20-%2015%25%20LTV%20-%20Broad&utm_term=4585581971309739&utm_content=15%25%20LTV%20-%20Broad
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The cargo container is constructed from 2-inch PVC pipe.  40 cm of rope acts as a carrying 
mechanism for the cargo container.  ¼-inch holes in the 2-inch pipe on the top and bottom, 
allow water to drain in and out of the cargo container.   
 

 
When opened, the cargo inside the cargo container can be identified.  The cargo consists of 
90o elbows.  Yellow elbows represent wheat.  Red elbows represent bricks.  Black elbows 
represent coal.  White elbows represent furnace sand. 
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The platter, bottle, and cargo container next to the shipwreck. 

 
 

Task 1.2 Spotter Buoys 
 

 
The Spotter buoy is constructed from a 2-inch tee and filled with foam flotation.  A length of 
rope connects the buoy to the base on the bottom of the pool.   

 

https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313
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Both the damaged and new thermistor are constructed from ½-inch PVC.  A #310 U-bolt acts 
as a carrying mechanism for the thermistors. 

 

  
The holder for the thermistor is constructed from 3-inch pipe.  A 3-inch knockout cap covers 
the bottom of the holder. 

 

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/Oatey-3-in-ABS-Pipe-Test-Cap-with-Knockout-39102D/100122751
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The thermistor installed into the holder. 

 

  
The base of the Spotter buoy is constructed from 2-inch and ½-inch PVC pipe, with a 3-inch 
to 2-inch reducer bushing at the top of the 2-inch pipe.  Weight can be added to the base of 
the Spotter buoy.   
 

https://www.homedepot.com/p/Charlotte-Pipe-2-in-x-3-in-PVC-DWV-Pipe-Increaser-Reducer-PVC001021000HD/203391383
https://www.homedepot.com/p/Charlotte-Pipe-2-in-x-3-in-PVC-DWV-Pipe-Increaser-Reducer-PVC001021000HD/203391383
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The pC02 sensor is constructed from ½-inch PVC pipe.   
 

  
The pC02 connector installed into the base of the Spotter buoy.   
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Task 1.3 Lake Acidification and Invasive Carp 
 

  
The water sample is constructed from 1 ½-inch PVC pipe.   

 

  
Test tubes inside the water sample.  One test tube is labeled pH.  One test tube is labeled 
dissolved CO2.   
 

https://www.amazon.com/Joyclub-Scientific-Experiments-Halloween-Christamas/dp/B07L67THGL/ref=sxts_b2b_sx_fused_v3_desktop_ref-tab-0?content-id=amzn1.sym.a949ec2f-983d-439e-ae6a-4028e2c2d8cc%3Aamzn1.sym.a949ec2f-983d-439e-ae6a-4028e2c2d8cc&crid=2LTPHFOCRJWYA&cv_ct_cx=test%2Btubes&keywords=test%2Btubes&pd_rd_i=B07L67THGL&pd_rd_r=c8fe3d4a-57eb-4499-b358-164954fe0344&pd_rd_w=v5SNY&pd_rd_wg=Z5aqF&pf_rd_p=a949ec2f-983d-439e-ae6a-4028e2c2d8cc&pf_rd_r=7W7Q773FEWRNYRYPWGV0&qid=1735062013&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=test%2Btube%2Caps%2C179&sr=1-6-c3caa9c6-537b-4b39-bbc5-5db9f871bef5&th=1
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MATE will provide a litmus strip pH test at each station.  Companies may bring their own pH 
sensor to test the sample as well.   
 
 
Task 2:   
Task 2.1 Produce Power 

 

 
The floating solar panel array surface structure is constructed from ½-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. 
 

https://www.amazon.com/Jovitec-Universal-Paper-Strips-Measure/dp/B079K71HJM/ref=sxin_16_pa_sp_search_thematic_sspa?content-id=amzn1.sym.76d54fcc-2362-404d-ab9b-b0653e2b2239%3Aamzn1.sym.76d54fcc-2362-404d-ab9b-b0653e2b2239&crid=2CPJWVC94RYWV&cv_ct_cx=litmus%2Bpaper%2Bph%2Btest%2Bstrips&dib=eyJ2IjoiMSJ9.TEaNJTchu1MHQABDgiGf3zhk3a2MeZ0VlFwO5VkUtFVN3ac3WkyRJ4jorSL7Ej8W._BbWjfDW29i10GmT6o6drZ1eANNVGxNgEYB_hoscqBo&dib_tag=se&keywords=litmus%2Bpaper%2Bph%2Btest%2Bstrips&pd_rd_i=B079K71HJM&pd_rd_r=f5b6ad51-16dd-4347-9adb-1db1fb8411ed&pd_rd_w=Uu9Xs&pd_rd_wg=9bv2P&pf_rd_p=76d54fcc-2362-404d-ab9b-b0653e2b2239&pf_rd_r=5XTBN0MJTCDCH1HJD6BV&qid=1730911820&sbo=RZvfv%2F%2FHxDF%2BO5021pAnSA%3D%3D&sprefix=litmus%2Bph%2Caps%2C178&sr=1-3-6024b2a3-78e4-4fed-8fed-e1613be3bcce-spons&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
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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.   

 

 
The floating solar panel array subsurface structure is constructed from ½-inch PVC pipe and 
corrugated plastic sheeting.  A rope connects this to the solar panel array surface structure. 
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A 35 cm x 20 cm sheet of corrugated plastic tops the connector platform.   
 

 
Left:  The power connector is constructed from ½-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.  Right:  A 6 cm x 4 cm rectangle of Velcro hooks covers the 
open end of the 15 cm length of pipe. 
 

https://www.homedepot.com/p/6-Zinc-Plated-Screw-Hook-816781/204273885
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The power connector resting on its platform. 

 

 
The connection port is constructed from 2-inch PVC pipe.  Left:  Top view.  Right:  Side view 
with a 2-inch to ½-inch reducer bushing.  ½-inch pipe connects the port to the floating wind 
farm bottom structures.   
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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. 
 

 
The cover over the connection port.   
 

https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313
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The inside of the connection port is covered with Velcro loops. 
     

  
The solar panel array connector inserted into the port.   
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Left:  The offshore wind farm surface turbine is constructed from ½-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.   
 

 
The wind farm turbine can be attached to the floating solar panel array with ½-inch pipe.  
This serves to stabilize both the wind farm and the solar panel array.   
 

https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313
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The subsurface structure of the offshore wind turbine is constructed from 1-inch PVC pipe.  
The subsurface structure is connected to the surface structure by a length of rope.  Left:  Side 
view.  Right:  Top view. 
 

  
Left:  Velcro hooks wrap around one “leg” of the subsurface structure.  The sacrificial anodes 
is attached to these Velcro hooks.  Right:  Corrosion is simulated by three adjacent red Velcro 
hook 1-inch circles on another “leg” of the subsurface structure.     
 

https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313
https://www.amazon.com/Adhesive-Sticky-Strips-Fastener-Stronghold/dp/B07WC8W1S7/ref=sr_1_14?crid=1A0WSOFPS0JQP&dib=eyJ2IjoiMSJ9.xWBbLqjILWiz5msv_w3s6tPf74lFXgthiiUy1Bl7Clpm9WPU-RKIj3fp_2LTPZ9IEBdNwjEAhdcvXHOaDRNckBnwbFIESxrJv-KRn3zSuNktGILZGPzjUrdulSGiMyVDMDR0q7Xtz7uI9K03GjejVFTytxGbxiNlsQmsYRQkU74LMyFrvltsaHzBIllDQOz-3cXEeXcH5Zezk-HQoGCVvWaXHKIsmKwRwFwoKBEU4fs.HWPJn16wT6S6tQ5TgFuL20sbIkcvQtW9VoR-HiEzWZA&dib_tag=se&keywords=red+velcro+strips&qid=1730941631&sprefix=red+velcro%2Caps%2C161&sr=8-14
https://www.amazon.com/Adhesive-Sticky-Strips-Fastener-Stronghold/dp/B07WC8W1S7/ref=sr_1_14?crid=1A0WSOFPS0JQP&dib=eyJ2IjoiMSJ9.xWBbLqjILWiz5msv_w3s6tPf74lFXgthiiUy1Bl7Clpm9WPU-RKIj3fp_2LTPZ9IEBdNwjEAhdcvXHOaDRNckBnwbFIESxrJv-KRn3zSuNktGILZGPzjUrdulSGiMyVDMDR0q7Xtz7uI9K03GjejVFTytxGbxiNlsQmsYRQkU74LMyFrvltsaHzBIllDQOz-3cXEeXcH5Zezk-HQoGCVvWaXHKIsmKwRwFwoKBEU4fs.HWPJn16wT6S6tQ5TgFuL20sbIkcvQtW9VoR-HiEzWZA&dib_tag=se&keywords=red+velcro+strips&qid=1730941631&sprefix=red+velcro%2Caps%2C161&sr=8-14
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Both the old and new sacrificial anodes are constructed from a 4-inch knockout cap.  40 cm 
of rope acts as a carrying mechanism for the anodes.  Nuts are used as weight for the 
sacrificial anodes. 
 

 
Left:  A 0.5 cm x 0.5 cm square of Velcro loops holds the old sacrificial anode to the base of 
the wind farm.  Right:  A 4 cm x 4 cm length of Velcro loops secures the new sacrifical anode 
to the base of the wind farm.   
 

https://www.homedepot.com/p/Oatey-4-in-ABS-Pipe-Test-Cap-with-Knockout-39103D/100113503
https://www.homedepot.com/p/Everbilt-5-32-in-x-75-ft-Neon-Colors-Polypropylene-Diamond-Braid-Rope-with-Winder-72846/206094313
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The sacrificial anode on the subsurface structure of the offshore wind turbine. 
    

 
The epoxy patch is constructed from a 1 ¼-inch PVC tee cut lengthwise and ½-inch PVC 
pipe.   
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Left:  The tee is cut lengthwise.  Right:  The inside edge of the epoxy patch is covered with a 
10cm x 4 cm rectangle of Velcro loops.   
 

 
The epoxy patch applied over the corrosion on the base of the wind farm. 
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The wind farm sub-surface structure.  30 cm of ½-inch PVC pipe connects the sub-surface 
structure to the connection port for the offshore solar panel array. 
 
 

Task 2.2 Monitoring Environmental Impact 
 

 
A jellyfish polyp stage.  Four cm of the two ends of the chenille strip (pipe cleaner) are twisted 
together to create the jellyfish polyp.   
 

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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The Jellyfish polyp inserted into a 3/16-inch hole.   
 

  
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 1.5 cm to 2 cm section of ½-inch 
PVC pipe is inserted into the water wiggler to make it slightly positively buoyant.   
 

 
The medusa jellyfish holder is constructed from 3-inch PVC.  A ½-inch PVC framework 
positions the holder up off the bottom. 
 

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
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A PVC pin, constructed from ½-inch PVC pipe and corrugated plastic sheeting, keeps the 
medusa jelly in its holder. 
 

 
The pin contains the medusa stage jelly in the holder until companies release it into the 
water column. 
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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.   

 

 
Ping pong balls, simulating fish, underneath the solar panel array surface structure.  Flotation 
on the pipes keeps the structure on the surface.  .   
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The hydrophone is constructed from 1-inch and ½-inch PVC pipe.  Left:  Side view.  Right:  
Front view.   
 

 
The hydrophone designated area is constructed from ½-inch PVC pipe and is painted yellow.   
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The hydrophone deployed in the designated area. 
  



29 
2025 SCOUT class prop building instructions  
 

SCOUT class product demonstration set up: 

The following is a possible underwater set up for the SCOUT class product demonstration.  
The set up at regional events may vary.   
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Update Notes: 
Updates are highlighted in yellow. 
 
SCOUT prop building instructions.  
None 
 

 

 


