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ABSTRACT 
 

 

Many people every day haul a trailer and many people hauling those trailers experience 

trailer sway. Trailer sway takes the fun out of pulling a trailer and adds stress to the driver. 

Trailer sway devices today fight sway while the trailer is trying to sway rather than stop the 

sway all together. The purpose of this project is to design a system that eliminates trailer 

sway on the fly from the comfort of the truck cab. 

 

By listening to the voice of the customer, which led to product objectives. The initial 

designs were based around the product objectives. Eventually a prototype won out over other 

prototypes and was designed fully. Calculations were run for material selection and size. As 

well as calculations on the tongue weight itself.   

 

Besides the budget, this project was successful at meeting its product objectives. There 

are many things that could be improved to this anti-sway device but I think the main thing is 

the trailer the design is built around. Retrofitting this system on existing trailers is costly, it 

would be more cost efficient to build this system in to a trailer when designing a trailer 

frame. 
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INTRODUCTION AND RESEARCH 
 

PROBLEM STATEMENT 
 

Trailer sway is a dangerous situation that causes a trailer to sway back and forth while 

being towed. The worst outcome from trailer sway is it will force the truck and trailer off the 

road resulting in death or injury. It is frustrating when a trailer is starting to sway when it was 

believed to be loaded correctly. The primary cause of trailer sway is improper weight 

distribution of the load on the trailer. This would be not having enough having enough 

weight on the tongue (front) of the trailer. Sometimes it’s just not possible to perfectly load a 

trailer with the right amount of tongue weight due to awkward shape or weight of an item 

needing to be loaded on the trailer. 

 

The proposed solution is to design a weight ballast system that eliminates trailer 

sway. It would be adjustable ‘on the fly’ while driving by looking in the mirror, seeing the 

trailer swaying back and forth, then adjusting the weights (towards the front of the trailer) 

while watching the trailer in the mirror until trailer sway is eliminated. Time is money, this 

would prevent wasting time by finding a place to stop and reload the trailer. The weight 

ballast system would be a mechanical system under the trailer deck that moves back and 

forth (fully adjustable) to create more tongue weight. The neutral position of the weights 

would be over the trailer axles. It would be controlled from in the cab of the truck or SUV 

from an adjustable switch. 

 

TRAILER SWAY 
 

 The number one cause of trailer accidents is trailer sway (1). Trailers sway when the side 

forces on the trailer forces it to move side to side as shown in figure 1. It is best described as 

a fishtail movement (2). Some sway is mild but there are other cases where the sway is so 

bad the truck and trailer eventually swap places. Trailer sway is deadly, as shown in figure 2, 

which was the result of trailer sway. 

 

 
Figure 1 – Trailer Sway 
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Figure 2 – Trailer Sway Accident 

 

 More than likely trailer sway is caused by improperly loaded trailer, it is required to 

have the right amount of tongue weight to eliminate sway. Tongue weight, is the weight 

where the hitch is or the front of the trailer, as shown in figure 3. The tongue weight of a 

trailer should be about 10% of the gross weight of the trailer (3). 

 
Figure 3 – Trailer Tongue Weight  

 

INTERVIEWS 
 

 Beau Hartman is the owner of Hartman Lawn Care, LLC and has been in the business 

for nine years. He drives a truck with a trailer on it almost everyday, either hauling the 

mowing trailers or the equipment trailers for skid steer and other heavy equipment. He stated 

my idea of a trailer sway system could come in handy, especially when pulling a trailer with 

a new load the user isn’t use to. Hartman also said he would like to see the trailer and 

controller easily transferred from truck to truck, since he has a fleet of four trucks (4). 

 

 Dallas Dent has been pulling trailers since he was 16 years old. He is a firefighter and 

also hotshots on the side. A hotshot is basically someone who will deliver items for people 

anywhere in the country using a pick up and a trailer. The items are usually to small to 

warrant a tractor-trailer, which is expensive, and to big to ship in a box. So Dent gets hired to 

deliver items using his truck and trailer. Dent says he usually sees trailer sway when he has to 

load awkward sized items and make them all fit on the trailer deck. He also says he would 

like to see adjustability of trailer sway on the fly (5). 
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 After hearing feedback from Hartman and Dent on a trailer sway, the research began for 

products already available for trailer sway. 

 

See Appendix A for complete research. 

 

BUMPER PULL TRAILER 
 

Bumper pulls are the most basic and least expensive type of trailer, as seen in figure 4 (6). 

The advantage to a bumper pull is it does not take up bed space like a gooseneck or a 5th 

wheel. It is however, less stable and the capacity could never be as much as a gooseneck or 

5th wheel. 

 

 
Figure 4 – Bumper Pull 

 

EXISTING PRODUCTS 

REESE STRAIGHT-LINE WEIGHT DISTRIBUTION SYSTEM WITH SWAY CONTROL 
 

 Reese offers one of the nicest sway control on the market, it also helps with weight 

distribution. It offers a dual-cam sway control, as seen in figure 5, which is superior to 

friction sway controls. It is expensive compared to the other sway systems out there. The 

dual-cam locks in and applies constant force to both sides of the trailer frame, keeping the 

trailer straight. When turning, the bars slide over the cam to allow uninterrupted turning. (7) 

The down side to this is the noise of the metal on metal contact, users hear popping and 

binding sounds.  
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Figure 5 – Reese Weight Distribution and Sway Control 

 

PRO SERIES FRICTION SWAY CONTROL 
  

 Pro Series offers what is probably the cheapest on the market in terms of sway control, 

with a friction sway control system. It’s a bolt on system, as shown in Figure 6. If a trailer 

has surge brakes, friction sway controls are not recommended (8). It does not prevent sway, it 

works with friction plates to fight sway once trailer sway has started. More of like a Band-

Aid solution.  

 

 
Figure 6 – Pro Series Friction Sway Control 

 

PRO SERIES WEIGHT DISTRIBUTION SYSTEM WITH SWAY CONTROL 

 
 Pro Series also offers a weight distribution system to go along with their friction sway 

control, as pictured in figure 7. Like the other weight distribution systems on the market, it is 

required to use their supplied hitch. A big negative is the sway control must be removed 

when backing up the trailer (9).  
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Figure 7 – Pro Series Friction Sway With Weight Distribution 

 

FASTWAY E2 WEIGHT DISTRIBUTION WITH SWAY CONTROL 
   

 Fastway goes about sway control a different way. The weight distribution bars are also 

the sway control bars, as seen in figure 8. It doesn’t have a separate sway control like others 

on the market. The bars rub on the brackets, creating friction to help stop trailer sway (10). 

However, it is metal on metal contact, which creates a less than desirable sound at times. 

 

 
Figure 8 – Fastway e2 Weight Distribution with Sway Control 
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CUSTOMER FEEDBACK, FEATURES AND OBJECTIVES 
 

SURVEY ANALYSIS 
  

 The nine most important design requirements to hear feedback on were put in the survey. 

The survey helped determine which customer features would be the most important in the 

design of the anti-trailer sway system. The survey was designed with a rating system, for the 

customers to rate each feature on a 1 through 5 scale. A rating of 1 being the least important 

and a rating of 5 being the most important. The averages of the survey results are shown 

under the customer importance column on table 1. A 10% designer multiplier was added to 

ease of use to increase the importance of that feature. Other sway systems are not user 

controlled, thus ease of use is only limited to setting up the sway control before the trailer is 

pulled. With this proposed sway system being user controlled on the fly, ease of use was 

determined to be very critical to the design of the system. The planned satisfaction was 

decided based off how well the current satisfactions are with sway controls and what the 

main customers importance’s are.   

 

Table 1 – Survey Analysis 
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PRODUCT FEATURES AND OBJECTIVES  
 

 The Product Features is a list of features that was decided to be the most important, and 

it is the checklist to see if the final product meets the original product proposed features. 

They are organized from most important to least important based on percentage from 

calculations during the QFD.  Ease of use is most important with 19%, which is due to the 

designer’s multiplier. (See Appendix D for complete Product Objectives.)  

     Easy to use   19% 

a. Single switch operation 

b. Properly labeled  

c. Easy to hook up trailer and controls 

d. Standard quick connect wires 

 Reliable / Durable   16% / 12% 

a. Grade 8 hardware 

b. MIG welded to specs 

c. Rubber isolators  

d. Properly sized bushings 

e. Properly sized bushings 

f. Powder coated parts 

g. Grease on moving parts 

h. Soldered connections and heat wrapped 

i. Wiring harness 

j. Wear surfaces coated 

k. Properly sized electric motor 

 Safe   15% 

a. Guards over moving parts 

b. Limit sensors 

c. E-stop 

d. Appropriate factor of safety 

 Easy to maintain   12% 

a. Standard maintenance schedule checked at one year intervals   

b. Parts are easily found at local hardware stores 

c. Hose off with garden hose 

 Weather resistant   9% 

a. Powder coated parts 

b. Painted parts 

c. Zink coated or stainless hardware 

d. Wires covered 

 Cost effective   8% 
a. Sway system less than $700 

 Light weight and compact   6% 

a. Fit between trailer frame rails 

b. Shorter than the trailer deck 

c. No more than 8” below trailer deck 

d. Equally distributed across trailer deck 

e. Adds no more than 250 pounds 
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ENGINEERING CHARACTERISTICS 
 

 Using a Quality Function Deployment chart the engineering characteristics were 

weighted to determine how important each engineering characteristic was to the design of the 

anti-sway system. They are listed by importance based on percentages in Table 2. Powder 

coated, painted and greased parts such as wear items being the most important and the height 

of the system below the trailer deck being the least important. During the design and testing 

of this product, the engineering characteristics with lower relative importance might be 

sacrificed to maintain the engineering characteristics with a higher relative of importance. 

(See Appendix C for complete Quality Function Deployment.)  

 

 

Table 2 – Engineering Characteristics 

 
 

 

 

 

 

 

 

CONCEPT GENERATION AND SELECTION 
 

MECHANICAL SYSTEM DESIGN 
 

 The first concept shown in Figure 9 will be referred to as the Mechanical System 

Design. The system was designed to fit under a trailer deck and designed to allow adequate 

ground clearance. It features two weight boxes on a track to allow it to glide along the track. 

The electric motor turns a worm gear connected to a long threaded rod. The threaded rod is 

supported by bearings and moves the weight boxes on the track by the threaded nut that is 
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connected to the weight boxes. As a trailer begins to sway, the operator would move the 

weight boxes toward the front of the trailer to achieve at least a tongue weight of 10% of the 

entire weight of the trailer. This design concept is complex and would add a great deal of 

weight to the trailer.  

 
     Figure 9 – Mechanical System 

 

WATER TANK DESIGN 
 

 The second concept shown below in Figure 10 is the Water Tank Design. The concept 

includes two water tanks under the trailer deck. A tank over the axles of the trailer and a tank 

near the front or tongue of the trailer. The water acts as the weight, as a trailer sways, the 

operator would pump water to the tongue water tank from the water tank over the trailer 

axles via an inline pump. This would allow the tongue weight of the trailer to be 10% of the 

total trailer weight. Two pumps are used to allow full adjustability. The water would be 

mixed with antifreeze to prevent freezing in cold climates. The concept could also utilize 

submersible pumps instead of inline pumps. This design is simple and would not add that 
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much more weight to the trailer. 

 

 

 
Figure 10 – Water Tank Design 

 

CONCEPT SELECTION 
 

 The two concepts, along with both inline and submersible pump design of the second 

concept were evaluated using a weighted design matrix. The matrix used a five point scale. 

The scale ranged from zero being insufficient and four being excellent. The categories and 

weighting factors for each category in the concept selection, shown in Table 3, were taken 

from the QFD (See Appendix C). The weight factors were multiplied by the scores given in 

each category then added together to give the total rating of each design. The Water Tank 

Designs scored way higher than the Mechanical System Design, with the submersible design 

having a slight edge. 
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Table 3 – Weighted Decision Matrix  

 
 

PUMP SELECTION 
 

 Four water pumps were compared for the pump selection. Two submersible and two in 

line pumps. As shown in Table 4, the in line pumps do not flow nearly as much as the 

submersible pumps. To have fast adjustability of the Water Tank Design high flow pumps 

are a must. The Rule 4000 was selected mainly due to the three year warranty and short 

overall height (11). 

  

Table 4 – Pump Selection 

 

CALCULATIONS 
 

ACTUAL VERSES CALCULATED 
 

 Before calculating the statics of loads on the trailer, the actual tongue weight and 

calculated tongue weight had to be compared to make sure there was no differences. A 300 

pound weight was placed one foot behind the center of the axles and the tongue weight was 

measured using a scale where the ball hitch usually would go, as shown in Figure 11. This 

was repeated two more times moving the weight towards the back of the trailer in one foot 

increments. The static calculation on the trailer is shown better in Figure 12. There was not 

much of a difference in actual verses calculated as shown in Table 5. 

 

Submersible pumps Transfer pumps (in-line)

Rule 4000 Johnson  L4000 Wayne Transfer Litle Giant 360

Height or Dimensions 7.75" 8.5" 8 x 8 x 7 in 7 x 4 x 4 in

GPH 4000 4000 340 360

GPM 66.7 66.7 5.7 6

Power 12V DC 12V DC 12V DC 12V DC

Discharge 2" 2" 0.75" 0.75"

Weight 5.5 lbs 5.4 lbs 7 lbs 3.4 lbs

Warranty 3 years 18 months 1 year N/A

Price 166.00$              162.00$               90.00$                 83.00$                 
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                                                 Figure 11 – Tongue Weight Scale 

 

𝑀𝐴𝑥𝑙𝑒 = 𝐹(−1′) − 𝐹𝑇𝑜𝑛𝑔𝑢𝑒(14.3′) + 𝑅𝑇𝑜𝑛𝑔𝑢𝑒(14.3′) 

 
                                    Figure 12 – Trailer Forces 

 

                          Table 5 – Actual Verses Calculated 

 
 

 

WORST CASE / TANK SIZE 
 

 To get an idea on the water tank size needed, a realistic worst case example was used to 

show what normal users might experience. The worst case calculation were for a 4300 pound 

truck with a 60/40 weight ratio, backed on the trailer. Leaving the trucks front tires two feet 

behind the trailers center of axles towards the rear of the trailer. Being that the truck has 60% 

of its weight in the front, which is an extra 859 pounds two feet behind the axles leaving a 

calculated tongue weight of 102.86 pounds, as show in Table 6. To get the 173.04 pounds 

needed the weight of water and water tank sizes were compared, as shown in Table 7. A 25 

gallon capacity water tank were desired. 

 

  

-1 feet 202 lb 202.021 lb 0.01

-2 feet 180 lb 181.042 lb 0.58

-3 feet 160 lb 160.063 lb 0.04

300 lb force from 

axle center

Actual 

Tongue 

Weight

Calculated 

Tongue 

Weight

% 

Difference
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Table 6 – Worst Case Example 

 
 

Table 7 – Tank Size and Weight 

 
 

CALCULATING AVAILABLE TONGUE WEIGHT OF THE SYSTEM 
 

 A pair of 25 gallon tanks were selected and the mounting locations were determined. 

Due to the framing on the trailer, the rear axle water tank is centered 0.25 feet being the 

center of the axles towards the back of the trailer. The water tanks were weighed on a scale 

and the tank brackets were estimated. The calculation were done by having all 25 gallons of 

water in the tongue tank and then repeated for the axle tank. Taking the difference between 

the two calculations to give the total amount of tongue weight the system can add, which is 

155 pounds, this is shown below in table 8. The system can have a max tongue weight of 414 

pounds, shown below are the calculations.  

 

 
Ftongue = 223 lbs 

Ftank = 264.5 lbs 

Ftank = 57 lbs 

 
𝑀𝑎𝑥𝑙𝑒 = 57(0.25) − 264.5(10.4) − 223(14.3) + 𝑅𝑡𝑜𝑛𝑔𝑢𝑒(14.3) 

𝑅𝑡𝑜𝑛𝑔𝑢𝑒 = 414.4 𝑙𝑏 = 𝑀𝑎𝑥 𝑡𝑜𝑛𝑔𝑢𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 
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Table 8 – Available Tongue Weight 

 
 

 

 

PUMP TIME 
 

 One of the key points of going with a submersible pump was the high flow rate. The 

system needs to be able to pump water back and forth between tanks not only efficient but 

also with urgency. The quickness of the adjustability is key for the water tank design. The 

pumps selected in this project will drain a 25 gallon water tank in roughly 28 seconds, as 

shown in Table 9. 

Table 9 – Pump Time 

 

 

  

Pump
Gallons 

Per Hour

Gallons Per 

Minute

Time to empty 25 

gallon tank

Rule 4000 4000 66.7 27.8 seconds
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WATER TANK DESIGN DETAILS 
 

TRAILER 
 

 The Water Tank Design was built for a 2004 18 foot PJ trailer. The specifications are 

shown in Table 10. A 3D model of the trailer is shown in Figure 13. Unloaded the trailer 

does not sway. 

 

Table 10 – Trailer Specifications 

 
 

 
Figure 13 – 2004 18’ PJ Trailer 

 

TONGUE TANK 
 

 The tongue water tank was designed to tuck up under the front of the trailer. The tongue 

tank is 34 inches wide by 17 inches across by 10 inches tall. It is made out of aluminum 6063 

T-6, which was selected by the fabricator as he build full cells out of the same material to 

meet NHRA standards for drag racing. The tank is shown in Figure 14. Along with an 

internal view showing the baffles in Figure 15. The 10” height of the tank allows clearance 

for the Rule 4000 pump.  
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Figure 14 – Tongue Water Tank 

 
Figure 15 – Tongue Water Tank Internal 

 

AXLE TANK 
 

 The axle tank had much more room to play with and has a final dimension of 30 inches 

wide by 20 inches across and 10 inches high. It is made out of 6063 T6 Aluminum. The tank 

and internal tank layout are shown in figures 16 and 17. To make sure the aluminum selected 

could handle the load of the water an analysis was run on the bottom piece of the tank as 

shown in figure 20. This is not factoring the support of the tank straps but the bottom of the 

tank alone can support the weight of the water. 
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Figure 16 – Axle Water Tank 

 
Figure 17 – Axle Water Tank Internal 

 

 
Figure 18 – Tank Stresses 

 

Yield Strength: 275 MPa 

Max Stress: 12.7 MPa 

Factor of Safety: 21.5 



Anti-Sway Trailer Patrick Friel 

18 

BAFFLES  
 

 The baffles were designed to prevent aggressive lateral motion of water, or slosh. The 

baffles feature three one-inch diameter holes, as well as the corners cut off as shown in 

Figures 19 and 20. This design allows sufficient water flow, while prevent slosh. Only the 

side to side movement of water was a concern. Since a trailer sways side to side, not front to 

back. 

 

 

 
Figure 19 – Tongue Tank Baffle 

 

 
Figure 20 – Axle Tank Baffle 

 

 

TANK BRACKETS 
 

 The tank straps are made out of 1/8” thick steel with a mixture of angle and flat bar, both 

being 1.5” wide with ASTM specification A-36. They are designed to have the water tanks 

fit snugly in them. The tongue tank bracket has a rough inside dimension of 34.5x17.5x13” 

and is shown in figure 21. The axle tank bracket has a rough inside dimension of 

30.5x20.5x13”, shown in figure 22.  A 270-pound force was applied to both brackets to run 

an analysis of stresses on the brackets. The tongue bracket had a factor of safety of 4.3, 

which is shown in figure 23. While the axle bracket had a factory of safety of 4.6, shown in 

figure 24. 
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Figure 21 – Tongue Tank Bracket 

 

 
Figure 22 – Axle Tank Bracket 
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Figure 23 – Tongue Bracket Stresses 

 

 
 

Figure 24 – Axle Bracket Stresses 

 

 

FABRICATION AND ASSEMBLY  

 

TANK FABRICATION 
 

Boost Performance Autosports in Newark, Ohio made the tanks. The material is Aluminum 

6061 T-6 and features 2” tubing and an 8” deck lid. The tanks can be seen in figures 25 and 

26 below.  

 

Yield Strength: 250 MPa 

Max Stress: 57.1 MPa 

Factor of Safety: 4.3 

Yield Strength: 250 MPa 

Max Stress: 54.2 MPa 

Factor of Safety: 4.6 
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Figure 25 – Tank Cutaway View 

 

 
Figure 26 – Front and Rear Tank 
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BRACKET FABRICATION 
 

The brackets were made out of 1/8” thick steel and mig welded by the student. The brackets 

are shown in figure 27 and 28 below. 

 

 
Figure 27 – Bracket 

 

 
Figure 28 – Bracket With Tank 
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CONTROLLER FABRICATION 
 

The controller was welded together with scrap pieces of sheet metal. It features two switches 

and a water level gauge for the tongue tank, it can be seen below in figure 29 and 30. 

 

 
Figure 29 – Controller Layout 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 30 – Controller  
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ASSEMBLY 
 

The assembly was done using 5/8” Grade 8 hardware and 2” flexible housing. Holes were cut 

in the trailer deck to allow easier access to tank alignment and mounting. The tanks were 

held in place with an overhead crane while the mounting holes were drilled, as showed in 

figure 31. The finished product is shown below in figure 32. 

 

 
Figure 31 – Tank Mounting  
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Figure 32 – Anti-Sway Trailer 

 

 

TESTING 
 

STATIC TESTING 
 

 The amount of time to move the water was determined by recording a scale under the 

trailer tongue, then playing the video back and getting the average. To add or take away 10 

pounds of tongue weight it takes an average time of 3.01 seconds. So that means about 0.3 
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seconds a pound. The lists of important times are shown below in table 11. 

 

Table 111 – Tongue Weight Times 

 
 

LIVE TESTING 
 

 For live testing a 300-pound weight box was placed on the back of the trailer, this was 

done to make the tongue weight light and entice sway, it is shown in figure 33. Multiple pulls 

were done with the water in the axle tank to start, then fed in to the tongue tank as sway was 

noticed. The out come was the same every time, the trailer stopped swaying and pulled 

straight. Inside of the cab was most noticeable especially the steering wheel. One could feel 

the sway pulse through the steering wheel but as soon as the tanks added enough tongue 

weight the pulse would go away and the driver could actually take both hands off the steering 

wheel.  

  

 The live testing had a final loaded trailer weight of 2,521 pounds. So the target tongue 

weight should be between 252 to 378 pounds, this is shown in table 12. The trailer tongue 

weight was about 150 pounds before the sway system was adjusted which is why the trailer 

was swaying. After the trailer sway device was activated, the trailer stopped swaying and had 

12% tongue weight that is within the 10-15% recommended range, this is shown in table 13. 

 

 
Figure 33 – Testing Setup 
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Table 122 – 300 Pound Load 

 
 

 

Table 133 – Tongue Weight For 300 Pound Load 

 

 

 

 

 

 

 

 

 

SCHEDULE AND BUDGET 
 

SCHEDULE 
 The schedule stretches 30 weeks, starting with content review and ending with the final 

project report on the 23rd of April. Table 14 shows the due dates, in order, for each task of the 

design process. (See Appendix E for the complete schedule.) 

 

Table 144 – Schedule  

 
 

BUDGET 
 

 The budget is an estimated list of planned expenses. The total cost of the trailer sway 

system is estimated to cost around $782, but the actual cost was $1,308.62, as shown in Table 

15. (See Appendix F for the complete budget.) 
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Table 155 – Budget  

 
 

 

 

CONCLUSION 
 

 The anti-sway trailer device excited my expectorations. During the live testing on 

roadways one could feel the sway of the trailer in the cab of the truck. However, once the 

water was pumped to the tongue tank, the driver could see the trailer level out and the truck 

go back to going straight down the road. Since the pumps are so fast, it will quickly adjust for 

the user and conditions. 

 

 The cost of the trailer sway device however is extremely expensive, almost doubling the 

cost of trailers. The best method to implement this design would be to design a trailer around 

the sway system itself. If they tanks were built in to the framing this would reduce the cost of 

the tanks alone as it would be needed for framing support as well. In conclusion the anti-

sway trailer device worked as it was intended to work. 
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 APPENDIX A – RESEARCH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Interview with Lawn Care Professional: Beau Hartman of Hartman Lawn Care, LLC. 

3060 Stine Road Zanesville, OH 43701 08/28/13 

He has 9 years in the lawn care industry.  Landscape Horticulture degree, small 

business owner, hauled loads on trailers of all sizes. 

Felt that my anti-sway device project idea could of come in handy a few times. 

He drives with a trailer almost every day, has experienced trailer sway. 

Doesn’t believe there is anything like it on the market, likes my idea. 

Says he would like to see ease of transferability from truck to truck in his fleet. 

So the controller would have to be easy to switch from truck to truck. 

 

 

Interview with Firefighter: Dallas Dent of Washington Township Fire 

3210 Adamsville Road Zanesville, OH 43701 08/30/13 

He has many years experience of pulling trailers with loads for money. 

Says trailer sway is usually avoidable on a properly weight distributed load. 

However, has experienced trailer sway on loads he called awkward to distribute the 

weight on due to size and shape of item(s). 

Feels it would be convenient to have something like my system to fix trailer sway on the 

fly. 

Likes the idea of the time saved of doing it while driving verses stopping and 

redistributing the load. 
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Reese Straight Line Weight Distribution with Sway Control 

 

 

 

 Evenly distributes weight over axles of tow vehicle and trailer for 

stability and control 

 Automatically self-adjusting, self-centering sway control works in 

a variety of situations 

 Straight-line movement - cams lock in position to hold trailer 

steady despite crosswinds 

 Cornering - cams automatically unlock and slide to allow full-

radius turns 

 Sudden swerving - cams seek a straight-line angle to help stabilize 

trailer 

 Sway control bolts onto A-frame trailer tongue and attaches to lift 

brackets via chains 

 Trunnion spring bars are hot rolled and tapered for superior 

strength and flexibility 

 Head assembly and adjustable shank included 

 Adjustable spring-bar tension - just switch links in lift chains to 

fine-tune 

 Desired tilt is easily achieved with serrated-washer design - no 

more piling on washer after washer 

 

Metal on metal contact 

with this system so 

users hear squeaks and 

pops while driving and 

turning.  

Takes some time to set 

up the system.   

$600 USD 

 

 

Pro Series Friction Sway Control Kit

 

 Friction adjustment for multiple towing situations 

 Includes sway control arm, ball, ball plate and hardware 

 Easy to hook-up and remove 

 Can be used on the left or right side of the trailer 

 

 

Friction sway control is 

useless once the trailer 

starts to sway.  

Have to buy special 

hutch to allow hook up 

to friction sway control 

bar. 

$55 USD 

 

 

 

 

 

http://www.etrailer.com/

Weight-

Distribution/Reese/RP6

6084.html  

08/28/13 

 

http://www.etrailer.com/

Weight-

Distribution/Pro-

Series/83660.html 

08/28/13 
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Pro Series Weight Distribution System with Friction Sway 

Control 

 

 Evenly distributes tongue weight to the axles of tow vehicle and 

trailer for stability and control 

 Friction sway control reduces sway caused by winds, curving roads 

and sudden maneuvers 

 Adjustable tension lets you create the perfect degree of control and 

resistance 

 Integrated handle engages and disengages the system 

 Removable - just release 2 spring locking pins 

 Round, forged steel spring bars are tapered for superior flexibility 

 Adjustable spring-bar tension - just switch links in lift chains to 

fine-tune 

 Desired tilt of head and system is achieved by adding washers to a 

rivet inside the weight-distribution head 

 Solid steel shank is powder coated for rust protection 

 

Takes some time to 

install on trailer. 

Takes time to unhitch 

the trailer. 

Bulky and unattractive. 

$260 USD 

 

 

Fastway e2 Weight Distribution with 2-Point Sway Control 

 

 Evenly distributes weight over axles of tow vehicle and trailer for 

stability and control 

 2 Integrated points of sway control limit side-to-side movement of 

trailer 

 Steel-on-steel friction helps to minimize sway caused by winds, 

curvy roads or sudden maneuvers 

 Unique design makes system compatible with surge-type brake 

actuators 

 Round spring bars flex appropriately over uneven terrain for a 

controlled, even ride without the bounce 

 Desired tilt is achieved with traditional washer design 

 

Hangs a little low for 

not much ground 

clearance.  

Washer design isn’t 

that desirable.  

Harder to drop trailer. 

More work hitching up 

trailer. 

$325 USD 

 

 

 

http://www.etrailer.com/

Weight-

Distribution/Pro-

Series/PS49903.html 

08/28/13 

 

http://www.etrailer.com/

Weight-

Distribution/Fastway/F

A94-00-0800.html 

08/28/13 
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APPENDIX B – CUSTOMER SURVEY 
 

CUSTOMER SURVEY 

Anti-Sway Trailer  

There are many trailer sway control products on the market, none of which are user 

controlled. The new design will allow the user to adjust the sway from in the cab while 

moving at speed. This survey will be used to help the design process of a new trailer sway 

control system. 

 

 

 

How important is each feature to you for the design of a new trailer sway 

product?  

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

 Safety 1 2 3 4(1) 5(3) N/A  4.8 

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

 Easy of use 1 2 3(2) 4(1) 5(1) N/A  3.8 

 Durability 1 2 3 4(2) 5(2) N/A  4.5 

 Weather resistance 1 2 3(2) 4(1) 5(1) N/A   3.8 

 Ease of maintenance 1 2(1) 3(2) 4(1) 5 N/A  3.0 

 Size/Weight 1 2(1) 3(3) 4 5 N/A  2.8 

 Quiet operation 1(3) 2(1) 3 4 5 N/A  1.3 

 Low cost 1 2 3(3) 4(1) 5 N/A  3.3 

 

How satisfied are you with the current trailer sway control products?   

Please circle the appropriate answer.      1 = very UNsatisfied          5 = very satisfied 
         Avg 

 Safety 1 2 3(2) 4(2) 5 N/A  3.5 

 Reliability 1 2(1) 3(2) 4(1) 5 N/A  3.0 

 Ease of use 1 2(1) 3(2) 4(1) 5 N/A  3.0 

 Durability 1 2 3(1) 4(2) 5(1) N/A  4.0 

 Weather resistance 1 2 3 4(2) 5(2) N/A  4.5 

 Ease of maintenance 1 2(1) 3(3) 4 5 N/A  2.8 

 Size/Weight 1 2 3(1) 4(2) 5(1) N/A  3.8 

 Quiet operation 1 2 3(1) 4(2) 5(1) N/A  3.8 

 Low cost 1 2 3(1) 4(1) 5(2) N/A   4.3 

 

 

How much would you be willing to spend (retail) for this product? 
 

 $200-$500          $500-$1000          $1000-$1500         $1500-$2000        $2000-$5000  

 

Thank you for your time. 
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APPENDIX C – QUALITY FUNCTION DEPLOYMENT 
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APPENDIX D – PRODUCT OBJECTIVES 
 

Objectives 

 Based on the customer survey, the product objectives are the list of features that are 

taken into consideration. This is a list of the features and the importance of them to meet the 

project goal.  

 Easy to use   19% 

e. Single switch operation 

f. Properly labeled  

g. Easy to hook up trailer and controls 

h. Standard quick connect wires 

 Reliable / Durable   16% / 12% 

l. Grade 8 hardware 

m. MIG welded to specs 

n. Rubber isolators  

o. Properly sized bushings 

p. Properly sized bushings 

q. Powder coated parts 

r. Grease on moving parts 

s. Soldered connections and heat wrapped 

t. Wiring harness 

u. Wear surfaces coated 

v. Properly sized electric motor 

 Safe   15% 

e. Guards over moving parts 

f. Limit sensors 

g. E-stop 

h. Appropriate factor of safety 

 Easy to maintain   12% 

d. Standard maintenance schedule checked at one year intervals   

e. Parts are easily found at local hardware stores 

f. Hose off with garden hose 

 Weather resistant   9% 

e. Powder coated parts 

f. Painted parts 

g. Zink coated or stainless hardware 

h. Wires covered 

 Cost effective   8% 
b. Sway system less than $700 

 Light weight and compact   6% 

f. Fit between trailer frame rails 

g. Shorter than the trailer deck 

h. No more than 8” below trailer deck 

i. Equally distributed across trailer deck 

j. Adds no more than 250 pounds 
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APPENDIX E – SCHEDULE 
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APPENDIX F – BUDGET 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Item Cost

(2) Rule 4000 Pump 322.00$     

Wiring/Switches 80.00$       

(2) Custom built 25 gallon Steel tanks with baffels 300.00$     

Steel Frame mounts for 25 gallon cells 50.00$       

Hoses to run from pumps to tanks 30.00$       

Projected total: 782.00$     

Item Cost

(2) Rule 4000 Pump 363.62$     

Wiring/Switches/Gauge/Sending unit 153.00$     

(2) Custom built 25 gallon Aluminum  tanks with baffels 650.00$     

Steel Frame mounts for 25 gallon cells 37.00$       

Hoses to run from pumps to tanks 25.00$       

2" Silicone couplers and 2" t-bolt clamps. 80.00$       

Grand total: 1,308.62$ 

Projected Budget 

Actual Budget
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APPENDIX G – SHOP DRAWINGS 
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