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INTRODUCTION 
 

BACKGROUND 
 

 A climbing rope is the most important piece of equipment for any rock climber and 

spelunker.  Any damage to the rope can be very dangerous and life ending.  This is the reason 

rock climbers pay special attention to the maintenance of their ropes.  Some ropes can last 

one climb and some can last dozens of climbs.  In most cases the ones that last dozens of 

climbs are the ones that are well maintain.   

 The integrity of the rope can be compromised by dirt and small debris that get in the 

rope’s fibers.  This dirt can rub against the fibers and tear some fibers apart.  This is the exact 

reason ropes should be washed after they have been used.  Washing the rope and removing 

all of the dirt and debris can help make a rope last longer.  

 The focus of this project is to design a system for washing climbing ropes. This system 

would wash all the dirt and debris away from a climbing rope.  It will reel the rope through a 

washer system.  The system will be made in modules to give the ability to just take the 

washer module.  The actual rope washer will be able to detach from the rest of the system to 

take on trips.  This modular design will also help make the system compact for storage. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



Climbing Rope Washer Michael Ian Voll 

2 

 

EXISTING PRODUCTS  
 

 There are a few existing climbing rope washer products.  Some are better than others, 

some are more complex than others.  Some of these products have features that can be 

adopted for this project.  This project will greatly improve on the ideas already in existence.   

 

BOKAT ROPE WASHER 
 The largest and most complex system is shown in Figure (1). It has a built in brush to 

wash the rope. It can be hooked up to a standard garden hose. This system is manually 

operated by pulling the rope through the washer. The water loosens dirt and the brush scrubs 

it off. PVC housing is made with flexible vinyl hinge co-extruded for longevity. Hook and 

loop fasteners adjust for different rope or hose diameters up to 3/4”.  One drawback to this 

rope washer is that it is fairly large and does not travel well.  Another is that it is manually 

operated. 

 

 
Figure 1: Bokat Rope Washer 
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ROPE LAUNDRY BAG 
 

 A protective black polyester mesh bag for washing rope is shown in Figure (2).  It can be 

used for other items such as nylon webbing or other delicate items.  Rope is stuffed in bag 

and then put in to a laundry machine.  It is preferred to use a front loading machine, due to 

uneven weight in a top. This is the least complex rope washing system.  The drawback to this 

product is that after washing the rope it has to air dry, and since it is soaking wet from the 

wash it can take days to dry.   

 
Figure 2: Mesh Rope Laundry Bag 

 

 

ROPE BRUSH 
 

 Figure (3) a rope brush for washing a climbing rope.  Rope is placed between both 

halves and then pulled through manually. The bristles rotate as rope is pulled through to 

remove debris.  This rope brush can only be used for a specific size rope. There are some 

features of this product that might be useful in this project.  The drawbacks to this product 

are that it is manually operated and plastic pieces may break. 

 

 
Figure 3: Dopi Rope Brush 

 

 

All of these products will help in the development of this project.  They all have good 

and bad qualities and the good qualities can be used to improve the design of this project.  

Further information on these existing products can be found in appendix A. 
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CUSTOMER FEEDBACK, FEATURES AND OBJECTIVES  
 

SURVEY ANALYSIS 
 Twenty surveys were completed and returned.  They were completed by rock climbers 

and spelunkers from around Cincinnati and Toledo Ohio.  These people ranged from amateur 

to experts climbers and spelunkers, to get a wide range of feedback (See APPENDIX B for 

full survey results).  The survey included a wide range of product features ranging from 

maintenance to compatibility.  The customer features have been sorted from most important 

to least important, 5 being very important.  

 

         Table 1: Survey Results 

Customer Importance 

Questions Surveyed Avg. Designer’s Multiplier 

Hose Compatible 4.7 1.09 

Rope Compatible 4.7 1.09 

Reliability 4.3 1.05 

Operation 4.2 1.05 

Durability 4.1 1.06 

Compact 4.0 1.06 

Automatic Feed 3.7 1.06 

Maintenance 2.9 1.05 

Low Cost 2.7 1.06 

Convenient  2.6 1.06 

Single Operator 2.6 1.05 

Safety 2.3 1.05 

 

 The results in Table 1 show that hose compatibility, rope compatibility and reliability are 

the most important customer features for this product idea.  The development of the concept 

for this project will address these factors.  The designer’s multiplier is the importance for 

each feature that is determined by the designer.  The higher average for the customer 

importance typically had a higher multiplier. In deciding the designer multiple the customers 

importance was taking into consideration along with the practicality of designing.  
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 The customer satisfaction of existing climbing rope washing systems is shown in Table 2 

below.  It clearly shows that having a single operator and reliability of existing rope washers 

have the highest satisfaction rating.  Therefore the new design for a rope washing system will 

concentrate on these features.  The planned satisfaction is the average customer satisfaction 

that is planned on being reached with this new design, 5 being very satisfied. 

 

       Table 2: Customer Satisfaction 

 

 

 

 

 
 

 

 

 

ENGINEERING CHARACTERISTICS 
 

              

Table 3 above shows the engineering characteristics for this project.  The table is ordered 

according to the relative importance percentage.  The materials used, reeling method and 

collapsing method have the highest importance rating.  These are the things that will be 

focused on when designing and building the climbing rope washing system.  The relative 

importance of the materials was impacted by the durability and maintenance of the washing 

system. The importance of the reeling method was controlled by automatic feed capability. 

Further information can be found in Appendix C 

 

           Table 3: Engineering Characteristics 

 
 

 

 

 
  

Customer Satisfaction 

Questions Surveyed Avg. Planned Satisfaction Relative Weight 

Hose Compatible 1.3 4.7 23% 

Compact 1.8 4.2 13% 

Rope Compatible 3.2 4.7 10% 

Automatic Feed 1.7 3.7 11% 

Durability 2.8 4.1 8% 

Operation 3.1 4.4 8% 

Reliability 3.3 4.3 7% 

Low Cost 1.6 2.8 6% 

Convenient  1.7 2.6 5% 

Maintenance 2.7 3.0 4% 

Safety 2.5 2.5 3% 

Single Operator 3.9 2.5 2% 

Engineering Characteristics 

Material 26% 

Reeling method 25% 

Collapsing method 15% 

Rope loading setup 9% 

Scrubbing method 8% 

Reduce number of components 8% 

Size 6% 

Weight 3% 
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PRODUCT OBJECTIVES 
 

 The product objectives come straight from the customer features in the survey.  The list 

below is ranked by relative weight taken from the results in the QFD, which can be found in 

Appendix C.  The list below only shows the top 5 objectives.  Below each feature is the 

method of how that feature will be obtained and measured in the development of this project 

 

Compatible With Standard Water Hose (23%)  

1. Washer will have a connector to attach to a standard water hose 

Compact For Traveling (13%) 

1. Washer will be able to detach from base for traveling 

2. Base will be two pieces hinged for storage 

Automatic Feed (11%) 

1. The reeling system will have variable speed motor 

Compatible With Most Climbing Ropes (10%) 

1. Washer will be able to fit standard climbing rope sizes 

Easy to operate (8%) 

1. On/off switch to reel rope through washer 

2. Four steps to start washing a length of rope 

3. 12 volt DC power supply 

Durable (8%) 

1. This product will use treated lumber for the base and supports 

2. The washing part of the system will consistent household plumbing 

3. The structure of the washing module will have a design factor consistent with impact 

loading. 
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ANALYSIS 

WATER PRESSURE AND FLOW 
 To find the average pressure and flow rate of a garden hose two test were done.  First to 

find the average pressure a pressure gauge was attached to the end of the hose.  Figure 4 

below shows that the pressure came out to be 60 psi.  The second test used was the bucket 

test, as seen in figure 5, to find the flow rate of the water coming out of the garden hose. 

Timing how long it takes to fill a 5 gallon bucket, the flow rate can be calculated. The 

average household garden hose has a flow rate between 5 and 10 gallons per minute per the 

results of the following tests. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  
Figure 4: Water Pressure 

Figure 5: Water Flow Rate 
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WATER VELOCITY TESTING 
 

 After finding the water input variables it was needed to test the ability of the water 

output to clean a rope. This was done by fitting an end cap on the end of the garden hose.  

The end cap was drilled with a single hole varying in diameter for each part of this test.  

Starting with a 1/16 inch hole then a 1/8 inch hole and working up to a 1/4 inch hole seen in 

figures 6-8 below. The water was then turned fully on.  With the water spraying out, the 

stream of water was sprayed across a section of dirty rope.  Observing how efficiently the 

rope was cleaned each sizes hole had the same results.  The rope was cleaned with one quick 

pass of the water.   

  

Figure 6: 1/16 inch hole 

Figure 8: 1/8 inch hole Figure 7: 1/4 inch hole 
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Using Q(in³/s)=A(in²)V(in/s) to find the velocity of the water come out of a single hole 

table 6 was put together. Also on the right side of the table the water velocity was divided by 

a varying amount of holes. This was to find the velocity of a single hole in a system of 

multiple holes.  From the previous test we know a 1/4 inch hole with 7 gallon per minute can 

clean a rope very efficiently, therefore it is know that 550 in/s is enough velocity to clean the 

rope.  Then it is know that the washing system needs to have multiple holes that each have a 

water velocity of 550 in/s.   

 

Table 4: Water Velocity 

 

 

 These results were used to determine how many holes to have in the center tube and 

what size those holes should be.  The yellow highlighted cell shows the minimum water 

velocity that would clean the rope quickly. On the right side of the table we can then look for 

an amount of holes to drill by matching closely to the yellow highlighted cell.  Using a 1/16” 

hole at a lowest flow rate the amount of holes what between 10 and 15 seen in the green 

highlighted cells.  

 

 

   

Amount of holes and velocity of a 

single hole  

   
Dia. 

(in.) 

Q in³/s             

(flow rate)  Area in²  Velocity in/s  10  15  20  25  30  

10 

gallons 

per min  

.0625 
38.5  0.0031  12419.4  1241.9  828.0  621.0  496.8  414.0  

.125 
38.5  0.0123  3130.1  313.0  208.7  156.5  125.2  104.3  

.25 
38.5  0.0491  784.1  78.4  52.3  39.2  31.4  26.1  

7 gallons 

per min  

.0625 
27  0.0031  8709.7  871.0  580.6  435.5  348.4  290.3  

.125 
27  0.0123  2195.1  219.5  146.3  109.8  87.8  73.2  

.25 
27  0.0491  549.9  55.0  36.7  27.5  22.0  18.3  

5 gallons 

per min  

.0625 
19.25  0.0031  6209.7  621.0  414.0  310.5  248.4  207.0  

.125 
19.25  0.0123  1565.0  156.5  104.3  78.3  62.6  52.2  

.25 
19.25  0.0491  392.1  39.2  26.1  19.6  15.7  13.1  
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FLOW SIMULATION 
 

  

Figure (9) below shows the setup used to do a simple flow simulation.  Solidworks was used 

to create a 3D assembly of the washing module to simulate the flow of water through the 

holes.  Important features of the assembly are labeled clearly. 

  

Figure 9: 3D Assembly 
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For this simulation 24 holes were used each 1/16 inch in diameter. Figure 10 shows a 

cross section of the washing module. Also it shows that the water flows all the way around 

the inner pipe before being forced through each hole, where the water gains its velocity to 

clean the rope. This simulation found a maximum velocity 380 in/s, which lines up with the 

calculations in table 6.   

 

 
Figure 9: Flow Simulation 
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AUTOMATIC REEL TESTING 
 

 To achieve automatic feeding of the rope a motorized reel system is needed.  The reel 

chosen to achieve this is a water driven hose reel, as seen in figure 11.  The automatic reel is 

powered by the water being forced through a water pump.  

 

 
Figure 10: Rope Reel 

 

 Using a water driven reel means the water source would need to be split to go to both the 

reel and the washing module.  This then means the water flow rate in the washing module 

would be decreased.  To counteract this, the water outlet from the reel is then diverted back 

into the hose going to the washing module.  Therefore the water flow rate would then be back 

to normal. A scaled version of this can be seen in figure 12 below. 
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Figure 11: Water Diverter 

 

 

After putting this system in place and connecting it to the reel another bucket test was done 

to confirm the water flow rate stayed the same.  Again it was timed how long it took to fill a 

5 gallon bucket as seen below in figure 13.  It was found that the average of ten trials was 

still between 5 and 10 gallons per minute. 

 

 
Figure 12: Diverted Water Flow Rate 
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ASSEMBLY 

3D MODELING 
 

 Autodesk Solidworks was used to design the main components of this project.  

Everything was designed using reverse engineering since all components were readily 

available.  The washing module was built as an assembly of all the components used as seen 

in Figure(13).  This assembly consists of a PVC T joint, 2 PVC reducers, PVC Coupler, a 

black PVC tube and a rubber grommet. 

 

 
Figure 13: Washer Assembly 
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 The final assembly was built using the washing module sub assembly on 3 other parts 

as seen in figure(14).  The 3 other parts are the base, reel, and mounting arm.  The base is 

made out of plywood and the mounting arm is 2x4. The reel in this assembly is just a block 

with all the critical dimensions from the reel that was chosen. 

 

 
Figure 14: Full Assembly 
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BUILDING 
 

 The build started with cutting the base and mounting arm to size.  After they were cut, 

they were painted with 2 coats of exterior primer and 2 coats of an exterior waterproof paint.  

Once all the paint was dried the reel, and mounting arm could be attached to the base.  The 

base was attached using 4 screws in each corner. Then the mounting arm was attached with a 

brass hinge to allow it to fold down when it was not being used.  In figure(15) it shows that 

after the reel was attach , the hoses for the inlet and outlet of the reel could be attached. 

 

 
Figure 15: Reel 
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 Next the most of the hose could be laid out and attached to the base.  Looking back at 

Figure(11) it shows the basic configuration of the hose.  All of the hose was attached to the 

base using pipe clamps around the hose.  Also all of the main connections were brass fittings 

as seen below in Figure(16). 

 

 
Figure 16: Hose Layout 
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 Once all of the hoses were connected and attached to the base, the washing module 

could be attached to the mounting arm.  Flexible metal strapping was used to hold the 

washing module on the mounting arm as seen in Figure(17).  The washing module is able to 

slide in and out of the strap to make it easy to disconnect from the base for traveling. 

 

 
Figure 17: Main Assembly 
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This completed the main assembly; all of the necessary components were attached.  

After completing the main assembly there were a few elements added to the project.  First 

element that was added were two quick connects for garden hoses. One was attached to the 

water line inlet and the other was attached to the washing module.  The second addition was 

a hand hold in the base to make it easy to lift and carry around.  Lastly, a brass slide bar lock 

was added at the base of the mounting arm to lock the arm in the upright position when the 

system is in use.  All of these additions can be seen in Figure(18). 

 

 
 

TOOLS 
 From the beginning this project was design to be built with only a few basic tools.  

During the entire build of the prototype the only tools used were a circular saw, cordless drill 

and dremel tool. 
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TESTING AND REDESIGN 

TESTING 

 
 The first test was done to find any problems in the build of the prototype.  To do the test 

the assembly was place on the ground and hooked up to the garden hose of a typical 

household.  Then a length of dirty rope was feed through the washing module and attach to 

the reel.  The water was turned on and the rope was reeled in through the washing module 

seen in Figure(19).  The rope went in dirty and came out the other side clean and free of dirt.  

The only problems visible during this test were a few small leaks in the hose connections. 

 

 
Figure 18: Testing 

 

REDESIGNING 
 

 There two different types of connections that were leaking, one was a threaded 

connection and the other was a nipple connection.  The remedy for the threaded connections 

was plumbers tape.  Then for the nipple connections, pipe clamps were tightened down on 

the hose and brass nipple.  These fixes can be seen in figure(19). 

 
Figure 19: Fixes 
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RETESTING 

 
 After the leaks were fixed the system could be tested a second time to confirm the 

problems have been solved.  For this test a rope was not being used since the first test 

showed that the rope was being cleaned.  The water hose was attached to the system and turn 

on.  All of the leaks that were fixed from the previous test were seal and not leaking.  Also 

there were no other leaks that showed up during the second test. 
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BUDGET AND SCHEDULE 
  

  To build this prototype the actual cost came in under the cost that was projected at the 

beginning.  The cut in cost was due to changing to a smaller reel and finding cheap 

components to use. 

PRELIMINARY PROTOTYPE BUDGET 
 

Table 5: Budget 

Materials, components, labor Projected Cost Actual Cost 

Tools $50.00 $0.00 

Wiring & connectors $15.00 

$90.00 Switches $4.00 

Motor $30.00 

Pipes $15.00 $10.00 

Base material $30.00 $20.00 

Rope $10.00 $7.00 

Misc. parts $25.00 $15.00 

Total $179.00 $142.00 

 

 Table 3 above shows the projected cost of the materials and labor involved in the 

development of this prototype. The full budget can be seen in Appendix E. 

 

PROJECT SCHEDULE 
 

Table 6: Schedule 

Task Dates Actual 

Completion 

Choose best concept 11/23 11/23 

Designing of best concept 12/4 – 1/20 1/16 

Final design 2/10 2/12 

Fabrication 3/4 – 3/30 3/15 

Assembly 3/18 – 4/6 4/1 

Testing 4/1 – 4/13 5/17 

Modifications 4/15 – 4/27 5/17 

Re-test 4/29 – 5/4 5/17 

Prototype finished 5/5 5/17 

 

The schedule shown above in Table 4 gives the dates when the task should be completed.  It 

shows that the prototype will be finished by 5/5/2012.  The full schedule can be found in 

Appendix F. 
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CONCLUSION 

 
 This entire project was design to make it quick and simple to clean climbing ropes.  The 

cleaner the climbing rope is the longer it can last out in the field. Ropes will degrade from 

dirt and debris in the fibers and can cause the rope to break prematurely.  This prototype 

showed that it can be quick and easily to clean climbing ropes after they have been used.  It is 

automated so that the user can feed the rope in the system, turn it on and be able to walk 

away.  

 

RECOMMENDATIONS 

 
 As a prototype this project worked out extremely well.  With going forward with this 

design to are a few recommendations that could be made.  First would be designing a reel 

specifically made for reeling in ropes using water pressure. This could cut down on weight 

and overall cost.  Also changing materials could cut down on the weight as well as the cost.  

The base and mounting arm could be changed to aluminum or another lightweight metal. 

Finally, drilling fewer holes in the center tube would allow a higher pressure to flow out to 

clean the rope.  With a higher cleaning pressure it could be possible to increase the speed of 

the reel. 

  



Climbing Rope Washer Michael Ian Voll 

24 

REFERENCES 

 
1. Bokat Rope Washer. Karst Sports. [Online] 2010. [Cited: 10 3, 2011.] 

http://www.karstsports.com/borowa.html. 

2. PMI Mesh Rope Laundry Bag. All Hands Fire Equipment. [Online] 2010. [Cited: 10 3, 

2011.] http://www.allhandsfire.com/PMI-MESH-ROPE-LAUNDRY-BAG. 

3. Dopi Rope Brush. Rescue Remedies. [Online] 2011. [Cited: 10 3, 2011.] 

http://www.rescueremedies.net/productDetails.php?sectionId=11%20%2010&catId=67&ma

nId=0&productLineId=1928. 

 

 

 

 



 

Appendix A1   

APPENDIX A – RESEARCH 
 

 

 

 
 

 

 
 

A built in brush rope washer. Garden hose hookup, 

Manually operated by pullin the rope through the washer. 

The water loosens dirt and the brush scrubs it off. PVC 

housing is made with flexible vinyl hinge co-extruded for 

longevity. Hook and loop fasteners adjust for different 

rope or hose diameters up to 3/4”. 

Is not compact for travelling 

Is manually operated 

Vinyl hinge may not be durable 
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Protective black polyester mesh bag for washing rope.  

Can be used for other items such as nylon webbing or 

other delicate items.  Rope is stuffed in bag and then put 

in to laundry machine.  It is preferred to use a front 

loading machine, due to uneven weight in a top load. 

Rope will stay wet for days 

May not wash all debris away 

Can damage washing machine 
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Rope brush for washing a specific size of rope.  Rope is 

placed between both halves and then pulled through using 

a mild soap. The bristles rotate as rope is pulled through to 

remove debris.   

Operation is manual 

Rotating brushes aren’t durable 

Molded plastic can break 

Compact size 
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Appendix B1 

APPENDIX B - SURVEY 
 

 

CLIMBING ROPE WASHER 

CUSTOMER SURVEY 
I propose to design climbing rope washing system that will clean dirt and debris from a climbing rope.  After 

use of climbing rope it can have dirt and debris in the fibers of the rope that can shorten the life of the rope.  

With this system you can easily wash the debris away from the rope and extend the life of the rope. 

 

How important is each feature to you for a new climbing rope washing system that cleans dirt and 

debris from your rope? 

 

Please circle the appropriate answer.     1 = low importance             5 = high importance            AVG. 
 

 Safety 1(1) 2(2) 3(8) 4(4) 5 N/A(5)               2.3 

 

 Durability 1 2 3(5) 4(8) 5(7) N/A                   4.1 

 

 Reliability 1 2 3(4) 4(7) 5(9) N/A                   4.3 

 

 Compact For Traveling 1 2(2) 3 4(4) 5(12) N/A(2)              4.0 

 

 Hose Compatibility 1 2 3 4(6) 5(14) N/A                   4.7 

 

 Ease Of Maintenance 1 2(3) 3(8) 4(7) 5 N/A(2)              2.9 

 

 Ease Of Operation 1 2(3) 3 4(7) 5(10) N/A                   4.2 

 

 Low Cost  1 2(5) 3(8) 4 5(4) N/A(3)              2.7 

 

 Convenient To use         1(3) 2 3(4) 4(9) 5 N/A(4)              2.6 

 

 Rope Compatibility 1 2 3 4(6) 5(14) N/A                  4.7 

 

 Single Person Operation 1 2(5) 3 4(4) 5(5) N/A(6)              2.6 

 

 Automatic Rope Feed 1(2) 2 3 4(8) 5(8) N/A(2)              3.7 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Appendix B2 

 

 

 

 

 

How satisfied are you with the current climbing rope washing system install on police vehicles?   

Please circle the appropriate answer.      1 = very Unsatisfied                       5 = very satisfied            AVG. 
 

 Safety 1 2 3 4(5) 5(6) N/A(9)                    2.5 

 

 Durability 1(8) 2 3(6) 4(1) 5(5) N/A                        2.8 

 

 Reliability 1 2 3(4) 4(7) 5(9) N/A                        3.3 

 

 Compact For Traveling 1(8) 2(9) 3(3) 4 5 N/A                       1.8 

 

 Hose Compatibility 1(3) 2(5) 3(4) 4 5 N/A                       1.3 

 

 Ease Of Maintenance 1(6) 2(5) 3 4(7) 5(2) N/A                       2.7 

 

 Ease Of Operation 1(1) 2(5) 3 4(4) 5(7) N/A(3)                  3.1 

 

 Low Cost  1(8) 2(7) 3(3) 4 5 N/A(2)                  1.6 

 

 Convenient To u\use         1(9) 2(6) 3(4) 4 5 N/A(1)                  1.7 

 

 Rope Compatibility 1 2(4) 3 4(5) 5(7) N/A(4)                  3.2 

 

 Single Person Operation 1 2 3(2) 4(8) 5(8) N/A(2)                 3.9 

  

 Automatic Rope Feed 1(6) 2(8) 3(4) 4 5 N/A(2)                 1.7 

 

 

 

 

How much would you be willing to pay for this product?  

 

$20 - $25       $25 - $30     $30 - $35      $35 - $40     $40 - $45     
       (4)                    (3)                  (5)                     (6)                      (2) 

 

Thank you for your time. 
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APPENDIX C - QFD 
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APPENDIX D – PRODUCT OBJECTIVES 
 

 

 

Product Objectives 

Climbing Rope Washer 

 

The following is a list of product objectives and how they will be obtained or measured to 

ensure that the goal of the project was met.  The product objectives listed are focused on a 

climbing rope washing system. 

 

Compatible With Standard Water Hose (23%)  

2. Washer will have a connector to attach to a standard water hose 

Compact For Traveling (13%) 

3. Washer will be able to detach from base for traveling 

4. Base can fold to for storage 

Automatic Feed (11%) 

2. The reeling system will be automatic 

Compatible With Most Climbing Ropes (10%) 

2. Washer will be able to fit standard climbing rope sizes 

Easy to operate (8%) 

4. On/off switch to reel rope through washer 

Durable (8%) 

4. This product will use materials that insure durability 

Reliable (7%) 

1. Reliability for the components used in the production of this product can be found in 

the following spec sheets 

a. Motor spec sheet 

b. PVC connectors spec sheets 

c. Material properties in Machinist Handbook (Industrial Press, Machinery’s 

Handbook) 

2. All electrical connections will be soldered and then covered with heat wrap as to 

assure of no loose connections or bare wires.  

Cost  (6%) 

1. The cost of this product will be under 75 dollars 

Convenient To Use (5%) 

1. System will be quick bring out of storage and set up to start washing dirty ropes 

Easy to maintain (4%) 

1. Cleanable surfaces 

2. Opening to clean inside of climbing rope washer 

Safe To Operate (3%) 

1.  Reel will have variable speed for safety 

Single Person Operation (2%) 

1. System can be used by single person 
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APPENDIX E – BUDGET 
 

 

 

Preliminary Prototype Budget 

Materials, components, labor Projected 

Cost 

Actual Cost 

Tools $50.00 $0.00 

Wiring & connectors $15.00 

$90.00 Switches $4.00 

Motor $30.00 

Pipes $15.00 $10.00 

Base material $30.00 $20.00 

rope $10.00 $7.00 

Misc. parts $25.00 $15.00 

Total $179.00 $142.00 
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APPENDIX F – SCHEDULE 

 


