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INTRODUCTION 
 

PROBLEM STATEMENT 
 

 Current pitching machines have many factors to them that have room for improvement. 

Current machines are difficult to adjust as and they also do a poor job of holding their 

position throughout a practice session. Although there are many different designs of pitching 

machines, none of them are as effective as they could be. A possible solution is to have the 

machine be adjustable by the use of a stepper motor which could be incremented to throw a 

pitch at different heights. Due to stepper motors ability to maintain their positions under load, 

this also helps keep the machine throwing consistent pitches.  

 The purpose of this improved design is to provide baseball players with a more reliable 

tool for practice. Less time spent on working on the pitching machine leads to more time 

spent practicing batting. 

 

INTERVIEWS 
 

 For the research of the pitching machine, Anthony Valeriano (former captain of the 

University of Cincinnati Club baseball team) was interviewed to get an experienced players 

opinion on what the machine should be capable of doing. Anthony was a Rawlings Top 100 

player coming out of high school in Pennsylvania. He also played one season for the 

University of Cincinnati baseball team before playing club baseball for the rest of his 

collegiate career.  

 Anthony was met with 3 times to discuss this product, and in these discussions it was 

realized that it was a common concern that current pitching machines have a lot of room for 

improvement. Anthony was able to provide stories about his experiences with these machines 

and he was also concerned that a significant amount of time was spent on adjusting the 

pitching machine as well as having to do it multiple times base on the machine not being able 

to throw consistent pitches (1). Anthony confirmed the idea that practicing baseball using a 

pitching machine is the most important and most used tool to practice batting in the game of 

baseball. Anthony also suggested that making the speed of the pitch more adjustable and 

having it able to throw the ball at a desired speed was another area of where a pitching 

machine could be made better. Maybe the most important thing that I got out of talking to 

Anthony was the fact that he was more than confident that there would be a market for this 

machine which proves to me that this project needs to be done. (1) 
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EXISTING OR SIMILAR PRODUCTS 
 

 There are many forms of pitching machines on the market so a brief summary of some 

of the more popular products are provided below. 

 

JUGS MVP BASEBALL PITCHING MACHINE  
 

The Jugs machine is very popular in higher levels of baseball because it is able to be used for 

defensive drills as well as throwing batting practice. This machine uses a rotating wheel to 

throw the baseball and this seems to be the most practical design to be made adjustable in 

throwing pitches at different heights.  The Jugs machine weighs 56 lbs which is a reasonable 

weight but it has no way to fold down and is difficult to transport based on its large size (2). 

Although it is one of the cheaper models of high performance pitching machines, it still cost 

$999.99. This product uses a slot and a pin to adjust the height of the pitch and even though 

this is the most popular method, it tends to slide from its desired position as well as take time 

to adjust the height. (2) 

 

 
Figure 1: Jugs MVP Baseball Pitching Machine 
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TWO WHEEL BASEBALL CURVEBALL MACHINE 
 

The main advantage of the two wheel pitching machine is that it is able to throw pitches at up 

to 105 mph. The machine also has different setups so that it can throw multiple pitches such 

as curveballs, knuckle balls, sliders, and tailing fastballs (3). Because of the fact that this 

design is often used for defensive drills as well as for batting practice, they are designed with 

handles and made easy to transport across a field. Using a two wheel design improves a 

pitches consistency as well as its accuracy due to it having more forms of adjustment. Having 

all of these different forms of adjustments to change pitch height or even the type of pitch 

makes the machine much harder to work. To have it throw different pitches, the whole 

machine must be tilted as well as having adjust the speed of each individual wheels. This 

means much more set up time. Because the machine has motors on both of its wheels, that 

increases cost and these machines cost around $1500. (3) 

 

 

 
 

Figure 2: Two Wheel Baseball Pitching Machine 
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SLIDER WITH BALL FEEDER 
 

The most important aspect of this type of pitching machine is that it has a ball feeder on top 

of it to feed balls into the machine. This makes it so that no one has to feed ball into the 

machine for you giving a player the ability to practice on his own (4). Other wheel throwing 

machines don’t have this so for someone to use wheel machine, they need the help of a 

partner. The downside of this is that it adds a level of risk. The machine is going to throw a 

pitch no matter what is in front of it until it is either turned off, or runs out of balls to throw. 

This particular model of feeder only throws pitches up to 60 mph which is not a hard pitch 

and it is also not able to throw a real leather baseball but a rubber practice ball instead. Due 

to it not having as sophisticated pieces, this model only costs $159.99. (4) 

 

 

 
Figure 3: Slider with Ball Feeder 
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ARM MACHINE (IRON MIKE) 
 

Iron Mike machines are almost only seen in commercial batting cages. They are meant to 

have multiple set up in a room and each setup will be throwing at a different speed ranging 

anywhere between 35 mph all the way up to 90 mph (5). These machines are very large and 

bulky so they are not made to be transported. Built into the machine is a large hopper to feed 

balls into its arm so that it doesn’t need to be loaded often. Using an arm rather than a wheel 

to throw a pitch gives the user a much more realistic feel for the pitch so this is one big 

advantage for the iron mike machine. Since these machines are almost only in batting cages, 

they have almost no form of adjustability in pitch height. They are also the most expensive 

type of pitching machine on the market at $3,475. (5) 

 

  

 

 
Figure 4: Arm Machine (Iron Mike) 

 

 

 

For more details on existing or similar products, please see Appendix A. 
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SURVEY, FEATURES, AND OBJECTIVES  
 

SURVEY ANALYSIS  
 

A survey of 6 individuals, which consisted of 5 current and former baseball players as well as 

a high school level head coach, was conducted so that customer features could be quantified, 

and then placed in order of importance.  The first portion of the survey asked the user to rate 

on a scale from 1 to 5, how important each feature would be to them with regards to the 

design of an ambient energy refrigerator.  The second portion asked the user to rate how 

satisfied they are currently with each of the same features in their household refrigerator. The 

customer survey is available in Appendix B.   The survey results have been summarized 

below:   

 

Table 1: Survey Results Summarized 
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Ease of Adjustability 4.7 1.1 2.7 5 1.4 9.6 0.12 21% 

Consistency of Pitch 4.5 1.1 2.8 5 1.8 8.7 0.20 20% 

Safety 3.2 1 1.67 4 2.4 7.6 0.17 17% 

Reliability 3.8 1 3.5 5 1.4 5.5 0.12 12% 

Price 3.7 1 2.8 4 1.4 5.2 0.12 12% 

Transportability 3 1 2.33 4 1.7 5.2 0.12 12% 

Ability to throw different pitches 2.2 1 2.2 3 1.4 3.0 0.07 7% 

 

Since the goal of this new product is to make a machine that is easily adjusted to throw 

pitches at different heights and be able to maintain the height of its throws, more emphasis 

were put on to these two product objectives by giving them a design multiplier of 1.1. These 

two objectives were given the multiplier because they were the highest weighted objectives 

based on the survey. Another factor that the designer has is to give each product objective a 

planned satisfaction grade which also influenced the relative weights. After all of these 

givens and results were entered, the relative weight was calculated and it is then when you 

can see which features had the most impact on the design. After the relative weights were 

calculated, it is seen that the Ease of Adjustability and Consistency of Pitch are the two 

heaviest weighted objectives.  

 

The full QFD is shown in Appendix C while the actual survey that was handed out is 

displayed in Appendix B.  
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PRODUCT OBJECTIVES AND FEATURES 
 

Once all of the data from the surveys was reviewed and analyzed, features were defined and 

listed in order of importance. The features were defined based on what would qualify the 

features to be considered a success. These results are displayed below as well as in Appendix 

D. 

 

1. Ease of Adjustability   21% 

a. One touch adjustability for height and speed 

b. Adjust speed in intervals of 5 mph 

c. No tooling 

d. Motorized adjustments for height 

e. Adjust height of pitch in intervals of 2 inches 

2. Consistency of the Pitch   20% 

a. Pitch within a 2x2 inch location of intended throw 

b. Ability to maintain location of pitch over typical practice session 

3. Safety     17% 

a. Guarding 

b. Safety for Overheat 

c. No sharp edges 

d. No pinch points 

e. No tipping under normal operations 

4. Reliability     12% 

a. Component life of wheel and wear parts to ensure x hours 

b. Appropriate design factor for frame and mounting brackets 

c. Use of wire harnesses 

d. Rust resistant materials 

e. Ability to withstand the impact of ball on a comeback hit 

5. Price     12% 

a. Pitch within 2x2 inch location of intended throw 

b. Ability to maintain location of pitch over typical practice session 

6. Transportability    12% 

a. Under 50 pounds 

b. Collapsible legs 

c. Have handles and be able to be carried by 2 people 

d. Be able to fit into trunk of mid size SUV 

7. Ability to Throw Different Pitches 7% 

a. Fastball 

b. Curveball 

c. Slider 
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ENGINEERING CHARACTERISTICS  
 

The quality function deployment diagram (QFD) allows the designer to rate each of the 

engineering characteristics ability to affect the individual product objective with a grade of a 

1, 3, or 9 with 9 being very influential to the objective. Based on these ratings and the QFD 

grades, the relative importance of each engineering characteristic is calculated. Adjusting 

speed in 5 mph increments and motorized adjustment for pitch height were calculated as the 

most important while collapsible legs being able to fit into an SUV were weighted lower. 

 

Table 2: Engineering Characteristics 

Engineering Characteristics 
Relative 

Importance 

Motorized adjustment for height 13% 

Adjust speed in  5 mph intervals 11% 

No tooling 8% 

Guarding 8% 

Pitch within a 2x2 inch location of 
intended throw 7% 

Ability to maintain the location of 
pitch over typical practice session 7% 

No pinch points 6% 

Use of rust resistant materials 6% 

Under 50 lbs 6% 

Have handles and be able to be 
carried by 2 people 6% 

Ability to withstand the impact of 
the ball 5% 

Adjust height of pitch in intervals 
of 2 inches 4% 

No tipping under normal 
conditions 4% 

Be able to fit into trunk of mid size 
SUV 4% 

Collapsible legs 3% 

Total 100% 
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DESIGN SOLUTION 
 

 In order to deliver on all of the engineering characteristics, it was decided to use a 

stepper motor to interval the height of the pitches and then to use an AC electric motor to 

spin the throwing wheel. For balance, a tripod leg design will be use and the legs will be 

telescoping to provide easier transportation of the device. The stepper motor will have a gear 

that will rotate to turn a plate that will be also be geared. By rotating this plate in intervals, it 

will change where the ball is placed on the wheel which in turn changes the trajectory of the 

ball.  
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FABRICATION 
 

After calculations, the purchasing of materials and fabrication began. All parts were made by 

with standard machining and welding equipment. Other than the rotating part with gear teeth, 

all parts were made by hand in the CAS machine shop. The rotating part was laser cut at my 

co-op of RA Jones.  
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FINAL ASSEMBLY 
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TESTING 
 

 The adjustable machine never became operational. The wheel was to slick so not enough 

compression was put onto the ball onto the wheel so the ball was not being projected out. 

This could be solved by determining the correct amount of compression needed. Also no user 

interface was programmed into the stepper motor. It was capable of making one step at a 

time in either direction but the program could not be rerun on a user input.  
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SCHEDULE AND BUDGET 
 

SCHEDULE 
 

The schedule of completion dates is provided below and also in Appendix E. 

 

Table 3: Completion Schedule 
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FINALBUDGET 
 

The initial budget is provided below and in Appendix F as well. 

 

Table 4: Budget 

 

Materials, Components or Labor  Forecasted Amount   

 

Sheet Metal     $150 

Wheel      $90 

AC Motor     $120 

Stepper Motor     $65 

Misc. Parts     $150 

Fastners     $20 

Electrical     $125 

 

Total      $720 
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APPENDIX A – RESEARCH 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Interview with Captain of UC Club Baseball Team, Anthony Valeriano: 301W. 

McMillan Cincinnati, OH 45219 

Having an adjustable machine would save a lot of time for setup which means 

more time for practice. 

If machine was easily adjustable enough to change height of pitch between 

pitches, it could much better simulate a game scenario compared to what is 

currently used. 

Also if speed was easily changed between pitches, that to better reenact a live 

scenario. 

Mentioned that there are two wheeled machines that are very good machines 

but they do lack adjustability. 

Anthony did mention that my project could be very useful for practices and 

giving the ability to closer reenact a real series of pitches would be greatly 

helpful. 

Seemed that easily adjustment of height was more important than the control 

of the speed however he felt that displaying the speed would come in handy. 
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Jugs MVP Baseball Pitching Machine  

This is the most well known brand for pitching machine in the 

industry. It is a wheel powered machine that has a speed read out 

for the user. This particular machine can throw pitches at speeds 

ranging from 20 to 52 mph. It’s is also advertised to consistently 

throw strikes in same location. 

 

 Variable speed from 20-52 mph 

 Digital Speed Readout system for setting pitch speed 

 Consistently throws strikes - no walks & no fear of 

being hit by the ball 

 Portable (with detachable legs) & easy to set up 

 Non-marking pneumatic tire 

 Great for defensive drills 

 Powered by a 1/4-horsepower (3-amp) motor 

 Compatible with these types of balls: Leather & 

Dimpled baseballs, JUGS Sting-Free baseballs, JUGS 

Pearl balls, JUGS Lite-Flite Baseballs, JUGS Softie 

Baseballs, JUGS Bulldog balls, tennis balls 

 Power source: 110-volt 

 Weight: 56 lbs. 

 Backed by an amazing 5-YEAR manufacturers 

warranty 

 Recommended for ages 8- 

  

 

Machine is manually 

adjustable with little 

control. 

Has easily readable 

speed display. 

$999.99 

http://pitchingmachinesa

le.com/brands/jugs-

pitching-machine/jugs-

mvp-baseball-pitching-

machine.html 
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Two Wheel Baseball Curveball Machine 

 

  
 

The Two Wheel Baseball Machine gives users to pitch at speeds 

up to 105 mph and at the same time gives the user the ability to 

throw different types of pitches such as curveballs, sliders, 

knuckleballs, and fastballs. 

 Will pitch up to 105 mph. 

 Will do curveballs, sliders, knuckleballs, fastballs, 

tailing fastballs and sidearm curves. These pitches are 

created simply by adjusting the individual wheels to 

different speeds. 

 Has both a swivel function and a side to side 

adjustment that allows for angling the tires to throw 

the different pitches. 

 With a top speed of over 100 mph, this machine has all 

the power and accuracy you need for batting practice 
against curve ball and different pitches. 

 Angle and speed are adjustable 20 to 105 MPH for 

accurate, consistent pitches. 

 Quality construction combines the strength of steel with 

weight-saving aluminum. Compact and easy to carry 

to games. 

 Now with US made Leeson Motor and Minarik dc Drive. 

 Details: Adjustment knobs are nickel-plated aluminum; 

main bracket is black zinc-coated steel; other parts are 

red powder-coated aluminum. 

 1/3 HP motor operates on house current and draws 5 

amps; grounded cord is included. 

 Dual handle allows the entire machine to tilt around to 

simulate just about any pitch type. 

 

The two wheel machine 

gives the ability to throw 

multiple pitch types but 

this comes with much 

more adjustable pieces. 

Can throw any desired 

speed. 

Difficult to switch 

between pitches as well 

as to aim the machine. 

Two wheel machines 

throw more consistent 

pitches. 

Has a separate motor for 

each wheel. 

High quality based off 

reviews. 

$1,499.00 

 

  

http://pitchingmachiness

tore.com/pitching-

machines/2-wheel-

baseball-curveball-

machine 
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Slider With Ball Feeder 

 

  
 

The Slider Lite-Ball Pitching Machine from Trend Sports pitches 

fastballs, inside breaking balls, and outside breaking balls. The 

powerful A/C motor throws lite-balls at variable speeds up to 

60 miles per hour. The Slider also includes an automatic ball 

feeder that holds 12 lite-balls. Just turn on the feeder and 

each ball is dropped into the Slider pitching machine every 9 
seconds.  

• Pivot Head Design 

• Variable Speed Control 

• Pitches Baseballs Up To 60 MPH 

• Fully Enclosed Wheel 

• Adjustable Pitch Height 

• 12 Ball Automatic Feeder 

• Adjustable Speed Control adjusts for a variety of 

pitch speeds 

• Fully Enclosed Wheel provides maximum safety 

• Pivot Head Design Pitches Curve Balls 

• Auto-Ball Feeder pitches every 9 seconds 
• Strong Steel Legs for stability 

 

 

 

Simple solution to a 

pitching machine. 

Has automatic ball 

feeder so a second 

person isn’t needed for 

use. 

Has enclosed wheel for 

safety. 

Doesn’t throw real 

baseballs and omly 

throws 60 mph. 

$159.99 

 

  

http://pitchingmachiness

tore.com/pitching-

machines/slider-with-

bonus-ball-feeder 
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Arm Machine (Iron Mike) 

 

  
 

Arm machine can throw up to 90 mph and can change speeds 

quickly. Has a 120 ball hopper so user can hit as long as they 
want. 

 Integrated transport system 

 Gravity fed feeder system holds up to 120 

balls 

 Recovery Time: 8 secs 

 Machine Weight: 724 lbs. 

 Speed Range: 35-90 mph 

 Power Supply: 110V, AC, 1/3 hp. Generator 

Use: 7500w CD. 

 Length: 60", width: 29" and height: 61" 

 

 

 

Common in most batting 

cages.  

Arm motion allows user 

to see more of a realistic 

release. 

Height of pitch is not 

adjustable. 

Large and bulky so there 

would be very little 

movement for machine. 

$3,475.00 

 

http://www.atecsports.c

om/atec/shop/product.js

p?JSESSIONID=TZFZ

SmxMvfhBgq4qhQG03

Fxgp41qGGkJn4hyBfv

G0Lqkpj6GwsxY!1552

780324&PRODUCT%3

C%3Eprd_id=84552444

2494162&FOLDER%3

C%3Efolder_id=253437

4302760927 
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APPENDIX B – SURVEY WITH RESULTS 
 

BASEBALL PITCHING MACHINE 

CUSTOMER SURVEY 

Pitching machines today are extremely difficult to adjust and it is just as hard to keep them 

throwing a consistent pitch so the goal of this project is to fix these problems. This project 

will consist of designing and building a pitching machine with the capabilities of adjusting 

the height of the pitch with ease as well as let the user know how fast the machine is 

throwing in mph. 

 

 

How important is each feature to you for the design of baseball pitching 

machines?  

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

Price  1 2 3(3) 4(2) 5(1) N/A 3.67 

Ease of Adjustability 1 2 3 4(2) 5(4) N/A 4.67 

 (speed and height of pitch) 

Safety 1 2(2) 3(3) 4(2) 5 N/A 3.17 

Reliability  1 2 3 4(4) 5(2) N/A 3.83 

Consistency of pitch 1 2 3 4(3) 5(3) N/A 4.5 

Transportability 1 2(2) 3(2) 4(2) 5 N/A 3.00 

Ability to throw  1(2) 2(2) 3(1) 4(1) 5 N/A 2.17 

 different pitches 

            How satisfied are you with the current baseball pitching machines?   

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

Price  1 2(2) 3(3) 4(1) 5 N/A 2.83 

Ease of Adjustability 1 2(3) 3(2)  4(1) 5 N/A 2.67 

 (speed and height of pitch)  

Safety 1(2) 2(4) 3 4 5 N/A 1.67 

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

Consistency of pitch 1 2(2) 3(3) 4(1) 5 N/A 2.83 

Transportability 1(1) 2(2) 3(3) 4 5 N/A 2.33 

Ability to throw 1(2) 2(2) 3(1) 4(1) 5 N/A 2.17 

 different pitches 

 

How much would you be willing to pay? 
 

 $50-$100           $100-$200           $200-$500         $500-$1000         $1000-$2000  

 

Thank you for your time. 

 

 

 



 

22 

 

APPENDIX C – QUALITY FUNCTION DEPLOYMENT (QFD) 
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APPENDIX D – OBJECTIVES 
 

OBJECTIVES 
 Based on the survey, the product objectives are the list of features that are taken into 

consideration. 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. 

8. Ease of Adjustability   21% 

f. One touch adjustability for height and speed 

g. Adjust speed in intervals of 5 mph 

h. No tooling 

i. Motorized adjustments for height 

j. Adjust height of pitch in intervals of 2 inches 

9. Consistency of the Pitch   20% 

c. Pitch within a 2x2 inch location of intended throw 

d. Ability to maintain location of pitch over typical practice session 

10. Safety     17% 

f. Guarding 

g. Safety for Overheat 

h. No sharp edges 

i. No pinch points 

j. No tipping under normal operations 

11. Reliability     12% 

f. Component life of wheel and wear parts to ensure x hours 

g. Appropriate design factor for frame and mounting brackets 

h. Use of wire harnesses 

i. Rust resistant materials 

j. Ability to withstand the impact of ball on a comeback hit 

12. Price     12% 

c. Pitch within 2x2 inch location of intended throw 

d. Ability to maintain location of pitch over typical practice session 

13. Transportability    12% 

e. Under 50 pounds 

f. Collapsible legs 

g. Have handles and be able to be carried by 2 people 

h. Be able to fit into trunk of mid size SUV 

14. Ability to Throw Different Pitches 7% 

d. Fastball 

e. Curveball 

f. Slider 
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APPENDIX F – DESIGN CALCULATIONS 
 

DC Motor 

   
   

    
 

       

             
   

  
 

                

           
 

DC Motor Shaft 

 Fy=0 

 Ra=25lb 

   
  

 
 

     
  

  
 

   
  

 
 

 C=.5D 

 D=.315” 

 

Bolts and Pins 

    
   

  
 

 1020 Steel Bolts and Pins will be used 

    
     

   
 

    
 

 
 

        
 

Location  Calculated D  D Used  Safety 

Factor  

Motor Bolts  .048”  M6  4.92  

Pivoting Plate  .024”  M6  9.8  

Leg Pins  .046”  .25”  5.4  
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Stepper Motor Gearing 

• At 40’, 0.17º change in machine alters the throw by 2” 

• Due to standard gear sizes and gearing ratios this number was changed to 3” 

• To achieve a 3” change per step, a 1.5” drive gear is with the receiving pinion at 7.8” 

• Stepper Motor rotates 1.8º per step   

• To achieve a 3” change per step, a 1.5” drive gear is with the receiving pinion at 7.8”  

• Ng = 26 teeth 

• Np = 132 teeth 

• Teeth will be machined into rotating plate to turn 

• 1.5 Pitch Gearing will be used  

 

 
 

Sizing Stepper Motor 

• Max Weight on Stepper = 20lbs 

• T=F*d 

• T = 640oz-in 

• Using a 1200oz-in stepper 

• Safety Factor = 1.875  

 

Key on Spur Gear 

    
   

  
 

    
  

   
 

W=.04” 

L=15mm (from spur gear) 
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Tipping Moment 

• Ma=0=H*h-W*l 

• Ma=-492.5inlb so no tipping when ball is thrown 

• Min force to tip machine = 10.36 lbs  

• Calcs done based on 2 legs so third leg provides safety factor  
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APPENDIX F – SCHEDULE 
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APPENDIX G – BUDGET 
 

Budget 

 
Materials, Components or Labor Forecasted Amount  Actual Amount 

 

Base Machine     $500 

Stepper Motor     $70 

DC Motor     $100 

Wiring      $30 

Material for Legs    $100 

Sheet Metal for Adjustable Sections  $100 

Misc services/parts    $150 

 

Total      $1050 

 


