
Canoe Trailer Team
Pittsburg State University

Lewis Moore, Blake Hettinger, Lucas Wilson, Derek 
Hansen, Derek Robertson, Yunze Xie



Project Purpose

● Replace current canoe trailer for HHPR Department

● Problems with their current trailer include:

○ It is difficult to load and unload the top canoes 

○ Too heavy to be moved manually

○ Too tall to fit in shed easily

○ No way to transport a single canoe at a time 



Objectives

Our clients want a new trailer that can perform these functions:

● Transport six 17’ canoes

● Provide an easier way to load top canoes

● Fit in storage shed that is 93” wide, 81” tall, 232” long

● Be safe for road travel 

● Have an efficient way to transport a single canoe



Problem Solution: Final Design



Arms Folded Down



Trailer Assembly Drawing



Frame
● Basic A-Shape frame

● 2” x 2” x .125” 1020 Carbon Steel

● Tongue made from 3” x 3” x .125” 1020 Carbon Steel

● All joints MIG welded



Additional Frame Support



Frame FEA



Suspension

● Timbren Axle-Less Suspension

○ 5” on 4½ hubs

○ Rated for 1200 lbs each 

● Chosen for weight reduction

● Bolted on using three ½”-20 x 2.5” 

grade 5 bolts & nuts

○ Mounting hardware specified 

by retailer to achieve rating



Suspension Installation



Suspension Problem/Solution



Folding Trailer Tongue
● Folding tongue saves 35” for storage in shed

● Allows for both the winch and jack be mounted 

● Uses two brackets welded on

● Two 1/2” grade 5 fasteners have a safety factor 

of 3.6 in static shear 

● Tongue assembly welded onto frame



Folding Arms

● 2” x 2” x .125” 6063 T5 Aluminum

● 2”x 2”x .125” aluminum gussets in all loaded 

corners

● 10” x 10” x .125” aluminum gusset in bottom 

corner 

● Tow straps connected to D-Rings to hold canoes

● All joints TIG welded



Arm FEA



Folding Arms



Folding Arm Problem/Solution



Sub-components: Hinges

● Hinges were made instead of bought

● Welded onto frame and bolted onto arms

○ Two ¼”-20 bolts and locknuts 

● Hinge knuckles turned on lathe

● Knuckle welded on 1/4” carbon steel strap

● Shoulder bushings on both knuckles

● 5/16” Grade 5 shoulder bolt for the pin



Arm Latches

● Weather Resistant draw latch

● Safety precaution for cable malfunction

● Mounted from frame to both arms

○ 1/4” grade 8 bolts and nuts 



Cable System



Pulley System
● Consists of 3 different types of pulleys

○ Double Pulley 

○ Two side mount pulleys

○ Two swivel pulleys

● 1/4” grade 8 fasteners



Pulley Installation



Winch

● Fulton winch

○ Two gear ratios: 4:1:1 and 9:8:1

○ 2000lb rating

● ¼” wire cable

○ 1400lb tension working load 

○ Galvanized

● Implemented fail-safe mechanism

○ Approximately 5 lb. pull



Wheels

● Tires rated for 1100lb each at 35 PSI

○ 4 ply load range B

○ Kenda 13” wheels

○ 5 on 4 ½” bolt pattern 



Trailer Lights

● LED lights

○ Weather resistant

○ More dependable  than Incandescent bulbs

○ Complies with DOT standards

● Kit came with wiring and 4 pin harness

○ Clients 2012 Ford Ranger uses 4 pin connection

○ Runs on standard 12v truck battery

● Reflectors mounted on fenders



Wiring Installation & Diagram



Paddle Storage
● Velcro straps

○ Quick disconnects

○ Holds up to 8 paddles



Shed Test Fitting



Weigh In at Midwest Minerals



Finished Product





Canoe Cart: Original Plan

● Standard 1” EMT tubing

● Strap connection at eyebolt

● 90 degree conduit fitting

● No-flat wheels

● Calculated load to carry approx. 30 pounds

○ With FOS to carry 90 pounds



Canoe Cart Solution



Budget



Reflections
● Overall Design

○ Instead of folding arms- something similar

○ “Wasted” material after arms on the frame

● Arm Functionality

○ Would have put more thought into lowering/raising

● Canoe Cart

○ Different material

○ Smaller Design



Any Questions?









Tongue Bolt Shear Calculation



Swivel Pulley Bolt/D-Ring Calculations 



Hill Gradient Calculation



Winch Calculations



Online Resources






