Stony Brook Solar Boat, (SB)2
Designers: Jeanne Imhof, Steve Einig, Annie Wu, Mario Salama
Supervising Professor: Professor Yu Zhou
Department of Mechanical Engineering
State University of New York
Stony Brook, NY 11794-2300

INTRODUCTION
The Stony Brook Solar Boat is exactly what the name indicates, it is a boat driven
solely on batteries that are charged by the sun. The goals of our project consist of
refurbishment of a hull, redesign of a steering system and drive train, and competing in
the Solar Splash competition. The purpose of this project was to give us a better
understanding of the uses and applications of solar energy.
SUMMARY OF IMPACT
We have applied the knowledge we have learned over the last four years from
textbooks and professors to a real world design problem. The end result is a fully

functioning solar powered boat that moves and floats as a real boat should. We will be
competing in the Solar Splash competition in Fayetteville, Arkansas, in June.
TECHNICAL DESCRIPTION
The components of the Stony Brook Solar Boat consists of a boat hull, a DC
motor, three 12-volt deep cycle batteries, three 5’x 3’ solar panels, a shaft, a propeller,
and a rudder.
In order for the boat to run we needed an electrical circuit that properly connected
the batteries, the motor, the kill switch (ON/OFF switch), and, when applicable, the solar
panels. After that was completed the placement of all the other components was
dependent on the solar panel locations.
First the solar panels need to be exposed to the sun covering as much surface area
of the panel as possible. The solar panels, connected in series, are than hooked up to the
batteries, which are also in series, allowing than the batteries to be charged. Lastly the
batteries are hooked up to the motor and enable to motor to run. When the kill switch is
in the off position the batteries constantly charge, however when the kill switch is in the
on position, the batteries will charge simultaneously with the boat running.
Solar Splash is an annual competition for colleges who design and build there
own solar boats consisting of 3 separate events. The first of the events is sprint race,
which is just as it sounds, a race of the boats in a straight line from point A to point B.
The second is the slalom event, which is an event of the boat being timed going from a
starting point, than through a series of buoys in a winding fashion. Last is the endurance
event. This is the only event that occurs with the solar panels actually attached to the
boat while it is in motion. The point is to charge your batteries with your solar panels
while your boat runs, and keep it running as long as possible.

The Solar Powered Gas Turbine
Designers: Jein Kim, Robert Kowalczyk, and Peter Tai
Supervising Professor: Dr. Jon Longtin
Department of Mechanical Engineering
State University of New York at Stony Brook
Stony Brook, NY 11794-2300

Introduction
This project was split into two separate parts since the beginning of the year. One
half of the project consisted of the boiler and the other half of the project consisted of the
turbine. All group members worked on both parts of the project. The system is modeled
after the Rankine cycle but was slightly modified to accommodate the available
technology and amount of time. The changes that were made to depart from the original
Rankine cycle were the lack of the condenser and the compressor. Our system begins
with the boiler and ends with turbine. The equivalent of solar power will be input into
the boiler through the use of a blowtorch.
Summary of Impact
The system is designed to provide an alternative to means of energy conservation.
For those who are willing to have a solar powered generator to save a portion of
electricity used in the home, there is now another option. This design can be used for a
home or for a commercial building. The more space that is available, the more potential
for harnessing heat from the sun there will be.

Technical Description
The boiler is the beginning of the system and is directly linked to the turbine. It
runs off of a small amount of water placed into the reserve chamber. Once the water is in
the chamber, the valves are closed, separating the system from the atmosphere to build up
pressure. It is capable of running for a couple of minutes on the amount of water located
within the system. The system is also designed to be able to run with a pump, feeding
water into the boiler. This will allow the system to run continuously. The system
reaches pressures around 200 psi, while the bursting pressure of copper is much higher.
The turbine was modeled after the Tesla Turbine built originally in 1913 by
Nikolai Tesla. This model was chosen due to the lack of complexity and fine machining
necessary to create a working model. Our model was created out of stainless steel type
304 and weighs approximately 30 pounds. With a volume of approximately 56.6 cubic
inches, the turbine is rather small. The shaft and disks spin smoothly within the housing.
There is minimal air leakage and excellent transfer from fluid motion to rotational
motion. Due to the weight of the material used, it takes a relatively long time to get the
blades started, however, once started, they will rotate for a long while before actually
coming to a complete stop.
Along the course of this project, many sacrifices were made in terms of design, in
terms of material selection, and in terms of data collection. While most of the design
changes and materials used were dictated by cost, the data collection was dictated by the
amount of time left between the completion of the project and the presentation. Few
numbers were able to be recorded in terms of testing due to the lack of testing materials
available.
The total cost of the product was estimated to be $863.11 in terms of materials,
with approximately 150 hours of labor between all of the group members. Charging $20
an hour, the total cost comes out to $3863.11 including the price of labor. The price of
the stainless steel was not incorporated into the final price. Due to the fact that it was
obtained without a fee, it is not listed as an expense. The estimated price for the amount
of steel used comes out to $300.00. This brings the total estimated amount to $4,163.11.

Wheelchair to Overcome Curbs
Designers: Brian Tapfer, Jason Plagianos, and Tao Ni
Client Coordinator: Thomas Rosati, Premm Learning Center, Oakdale, NY
Supervising Professor: Dr. Chad Korach
Department of Mechanical Engineering
State University of New York at Stony Brook
Stony Brook, NY 11794-2300

Side View of Brian on the Wheelchair
Introduction

Side View of Wheelchair

The design objective is to design a wheelchair with the ability to transport
wheelchair bounded user over an obstacle, such as a curb. It is our goal to modify the
traditional mechanical wheelchair used by so many disabled people today. Few people
have the means to pay for an expensive electrical model that can climb curbs and steps,
while others may find those models too bulky or cumbersome for the home or workplace.
We aim to provide an inexpensive alternative that increases mobility without sacrificing
maneuverability. We aim to build a wheelchair that can handle all and more tasks than a
regular wheelchair should.
Summary of Impact
This new wheelchair design provides a more continent way for wheelchair
bounded users to move over an obstacle. We provide more options for a user in search of
a high mobility wheelchair. The final design will provide more freedom, more
independence, and more mobility at a cheaper cost than anything on the market today.
We will give the disabled more options for their transportation needs.

Technical Description
Our new chair will still be manually powered, but will have the ability to be
electrically powered when the user encounters an obstacle. All of our design ideas are
based on a standard mechanical wheelchair. It uses two E-4 500W brush-less allweather motors to provide enough torque for the wheelchair to maneuver over a standard
5 inches curb. The motors have maximum angular speed of 260 RPM. It is too powerful
for a smooth, safe transition over the curb when connected directly to the back wheels.
Therefore, a gear reduction had to be added between the motor and the rear wheel. A 49
tooth gear plate (chosen because its diameter was just small enough to fit between the
motor and the rear wheel) was rigidly attached to a 15 tooth gear plate and mounted on
both sides of the chair. Now, instead of directly driving the rear wheel, the motors drive
the 49 tooth gears. As the 49 tooth gears rotate, the 15 tooth gears attached to them rotate
as well. The 15 tooth gears are attached to the 52 tooth gears of the back wheels. This
greatly reduces the speed to where we need it to be, while providing more than enough
torque to suit our needs.
The main focus of our design is to get the two front caster wheels over the curb.
We used an “L” shaped piece of aluminum ½” thick with two arms set at a 95o from each
other, both extending out 4.5”. Attached to the end of each of the two arms is a
6”diameter by 2” thick plastic wheel, which will be referred to as “boomerangs”. The
boomerangs will be mounted in such a way that the bottom arms will rest at
approximately a 45o to the floor. Ideally, the bottom wheels of the boomerangs will
make contact with the curb first. As the chair continues to move forward, the boomerangs
will rotate about their pivot in such a way that they will roll up onto the curb. As this
happens, the forward motion of the wheel chair will naturally lift the front swivel wheels
up onto the curb. Once the front wheels have been lifted over the obstacle, a torsion
spring attached to both boomerangs will return them to their original position. It uses the
passive motion of the wheelchair to move itself over the curb, which will be more user
friendly.

Cost Analysis
The following will be a list of parts that are used in the wheelchair. Next to each
part is the cost of each units and the number of units used in the prototype, and the cost
for massive production. The cost for the production can be further reduced if customers
can bring in their own wheelchair for modification.

Table 1: Cost Analysis for Wheelchair
1
2

Parts
Wheelchair frame
24" Bicycle Wheels

3

14 Tooth Gear

2

4
5
6

15 Tooth Gear
48 Tooth Gear plate
52 Tooth Gear

2
2
2

7

E-4 500W brush-less all-weather
motors

2

8

Batteries

2

Control Circuit
Chain
Pin Tool
Front Pneumatic Wheels
Labor

2
4
1
6

9
10
11
12
13

Total Cost

Units
1
2

Prototype Cost
Recycled
$145.91
Came with
motor
Came with
motor
$8.00
$19.98

Production
Cost
$150.00
$145.91
Came with
motor
Came with
motor
$8.00
$19.98

$889.00
Came with
motor
Came with
motor
$79.96
$19.99
$90.72
Free

$1,100.00
Came with
motor
Came with
motor
$79.96
$0
$90.72
$400.00

$1,253.56

$1,994.57

Off-Road Wheelchair
Designers: Gina Joven and Andrew Dunford
Supervising Professor: Prof. Yu Zhou
Department of Mechanical Engineering
State University of New York at Stony Brook
Stony Brook, NY 11794-2300
INTRODUCTION
The off-road wheel chair is designed to give disabled user that ability to access areas of
nature and the “off-road” that are not currently accessible to them given their condition and
the availability of consumer products today. This wheel chair will allow handicapped people,
many of whom love the outdoors and outdoor activities, to be able to do the things that they
love to do and thereby increase their quality of life. Some upper body strength will be
required, but so long as the wheel chair is used reasonably, it should be able to be used by
anyone with functional arms.
SUMMARY OF IMPACT
The off road wheel chair is for people who has limited or no use or their legs. It will greatly
increase the quality of life for those that desire to explore the outdoors.
TECHNICAL DESCRIPTION
The off road wheel chair is a hand powered wheelchair. It shares some similarities with the
conventional hospital wheel chair but it has many modifications to easy its use in an off road
environment. The drive wheels have been moved far in front of the user and the front two
castor wheels have been replaced by a single castor wheel that is positioned behind the user.
The drive tires have been replaced by two inch wide mountain bicycle tires for traction and
handling. A braking system has been added for increased stopping performance and steering
ability. The seating position has been lowered to improve handling around turns and a free
wheel ratcheting mechanism has been added to prevent unwanted backwards motion on
uphill inclines. The chassis is made of carbon steel for strength. This steel has been painted
black to protect against corrosion and to provide an aesthetic appearance.

Rear View

Side View

Total cost:
Materials and parts.................................................... $200.00
Estimated machining time .....14 hours x 20$/hr = $280.00
TOTAL…...... $ 480.00

Top View

Universal Adaptable Wheelchair and Stroller Linkage
Designers: Justin Lee, Sinan Chen, Mingzhen Ma
Supervising Professor: Dr. Robert Kukta
Department of Mechanical Engineering
State University of New York at Stony Brook
Stony Brook, NY 11794-2300

Figure 1 The UAWSL

Figure 2 UAWSL in use

Introduction
The “Universal Adaptable Wheelchair and Stroller Linkage” is a system by which
a stroller can be attached to a wheelchair. This is to allow a person, possibly the
occupant of the wheelchair, to control both the wheelchair and stroller. The device is
basically a complicated linkage to connect the two separate systems. The device must be
able to connect to any wheelchair and any stroller, within reason.
Certain
jogging/running class strollers are being omitted from the design consideration since the
usage and maneuvering of such items are not in line with handicapped individuals.
Since the device is to be usable by the occupant of a wheelchair, the method to
attach and release the linkage system must be easy and accessible without the use of a
person’s lower body. Also since the stroller must be supported, the device must be
capable of withstanding loads exceeding the weight of a 3 year old child who is at the
95th percentile in weight. All this has to be accomplished at a target price of less than
100$, to allow lower income families access to the product.
Most products on the market for handicapped people are tailored specifically for
them with less regard for others. This device takes into consideration the people and
families caring for the disabled. A common trend is to have the child either sit on the lap
of the person in the wheelchair or walk alongside. This is less comfortable for one of the
individuals involved, our device increases the comfort of both individuals which leads to
happier times.
Summary of Impact
This device will allow a handicapped individual, or their family, greater levels of
independence. Fewer people are required to accompany the wheelchair and stroller and

therefore the handicapped person has more freedom without relying on others as much.
In our modern age, every extra amount of freedom given to people increases the ease
with which they can live. This will make the lives of people easier, more comfortable,
and more enjoyable.
Technical Description
The primary aspect of the design is the connection made with the stroller and the
wheelchair. Due to the wide variety of products on the market the design of these
connections was made more difficult. The method which we chose for our design was to
attach to a semi-vertical post on the front of the wheelchair and the rear wheels of the
stroller.

Figure 3
Figure 4
Wheelchair connection
Stroller connection
The connection to the stroller was accomplished by creating a receiving channel
which can be tied to a vertical bar. A connection bar from the device is placed into the
channel and locked into place with hinged latch to ensure the bar stays in place. This
design allows the wheelchair to have a wide variety of design, as long as there is a semi
vertical post located in the front. The connection to the stroller is based off of the rear
wheels. This is the only common factor among all many strollers, although one of the
most variable. The wheels range from 4”-12” in diameter which means that our device
has to accommodate the entire range. The ensure that the wheel does not become
displaced, forward and rear guards apply a small amount of pressure, combined with
gravity the wheel does not move. To prevent any possible rotation due to high levels of
torque, the forward and rear guards are at minimum half the diameter of the wheel. This
constraint proves theoretically possible to overcome but is not realistic which creates a
solid, although non-permanent connection.
All of the other dimensions within the device are modular to one extent or
another. This is intended so that any wheelchair width and any stroller width can be dealt
with. Although greater flexibility means requires more rigidity to ensure the same level
of strengths. To ensure that the entire device has a good strength to weight ratio, high
grade aluminum was utilized on all major parts.

Rehabilitating Tricycle
Designers: David Horne, Lukasz Krzeminski, Ernesto Rosini, and Sean Walters
Client Coordinator: Thomas Rosati, Premm Learning Center, Oakdale, NY
Supervising Professor: Prof. Oscar Lopez-Pamies
Department of Mechanical Engineering
State University of New York at Stony Brook
Stony Brook, NY 11794-2300

INTRODUCTION

For those with physical handicaps, it is imperative that one’s muscles get
sufficient exercise to sustain mobility, thus reducing the potential hardening of the
muscles. The objective of this design project was to create a safe and comfortable
rehabilitation tricycle that a person with physical impairments may use in order to build
flexibility and strength in their legs. We have custom-designed a prototype tricycle for a
specific child with a physical handicap affecting his/her legs, with the ultimate goal of
creating a series of such rehabilitation devices for both children and adults. Our unique
design limits ankle movement, as in many cases, handicapped individuals have limited
ankle mobility. It also promotes a positive, optimistic outlook in the student, by ensuring
that he/she enjoys and looks forward to using the tricycle.
SUMMARY OF IMPACT

Our senior design project focuses on aiding people with physical handicaps.
Rehabilitation has always been a major milestone of progress for those with physical
disabilities and limitations. With improvements in medicine and medical procedures,
there is much hope for those with debilitating conditions to experience significant
recovery. Rehabilitation efforts can be difficult, as no two conditions are exactly alike,
and thus our goal is to make drastic improvements in this field.

TECHNICAL DESCRIPTION
The rehabilitation tricycle is operated with an intricate pedaling mechanism. It
incorporates two diamond-plated aluminum plates. The plates are 1/8” thick and 18”
long. This ideal length was measured to fit the existing wooden pedals of the tricycle. At
both sides of the plate, a lip was bent at a 45º angle. These offer support, preventing the
foot of the user from sliding off of the pedal. Two ¾” notches were cut into the plates at
the 6” mark. The plate was then bent upwards to a 30º angle. Four countersink Phillips
machine screws were drilled through the plates and into the wooden pedals. Another set
of holes were offset by 2” and drilled into the wooden pedals, allowing for the plates to
be removed and adjusted to accommodate the size of the user.
The direction of the tricycle is controlled by a universal-fit, racing-type steering
wheel. A mechanism needed to be custom-made to allow the steering wheel to control
the direction of the front wheel. A steering shaft from a car was obtained for this task. It
was comprised of a double universal joint shaft with a collapsible collar. A mount was
machined to fit one end of the steering shaft into the front fork of the tricycle, thus
controlling the front tire. The length of the shaft included a 1 ½” pipe with bearings on
both sides and a set-screw collar to keep the pipe from moving. To add extra support, a
1” steel pipe was welded from the steering shaft to the existing frame of the tricycle. At
the other end of the steering shaft, a steel piece was machined, with holes drilled into it to
adapt to the steering wheel. The steering wheel was then attached. As a safety measure,
a 1 ½” flexible PVC pump hose was wrapped around the steering shaft to cover these
intricate connections.
The bucket seat offers balance and stability for the user. To install it, a mounting
bracket was fabricated with two supports, ideal for resisting flexing. This bracket was
made by bending a piece of aluminum at a 90º angle. A second square bracket was
screwed into the back of the first one as reinforcement. The vertical adjustment
component was inserted into this bracket. Another bracket was manufactured, made from
diamond-plated aluminum. It connected to the second bracket, and was used as the
mount for the sliding mechanism of the seat. Finally, the seat was mounted onto this
mechanism. A seat cover was added to the seat for additional padding and comfort. A
seat belt was also incorporated for added safety. Its straps were looped through holes in
the seat, and bolted to the mounting frame. These bolts were sanded down to allow the
seat to slide back and forth undisturbed. The straps harness the shoulders of the user and
buckle around the waist. They include padding for added comfort.

Fig. 1: Pedaling Mechanism

Fig. 2: Steering Wheel and Steering Shaft

Fig. 3: Seat Brackets

Fig. 4: Seat with Seat Belt

Fig. 5: Rehabilitation Tricycle

Sitting to Standing Device
Designers: Adam Hollander, Ernest Kwok, Stephen Huber, Joseph Kahl
Client Coordinator: Dr. Zhou
Supervising Professors: Dr. Anurag Purwar, Dr. Jeffrey Ge
Department of Mechanical Engineering
State University of New York at Stony Brook
Stony Brook, NY 11794-2300

Fig 1a: 3D model

Fig 1b: Prototype model

INTRODUCTION
The sitting to standing device is a contraption which is specifically designed for a retired
doctor, Dr. Pillai. The primary objective of this design is to construct a mechanism which
will facilitate the process of going from the seated to the standing position, while
incorporating the mechanism into a walker.
SUMMARY OF IMPACT

Dr. Pillai is stricken with polio and was diagnosed at the age of 7; fortunately, the disease
had been in remission for the greater part of his adult life. His independence has been
reduced to the constant supervision of a caretaker in order to perform mundane daily
tasks that most people take for granted, most specifically, the process of going from the
seated to the standing position, transitioning to the use of a walker. Dr. Pillai can lock his
knees; however he cannot stand up on his own. With the construction of this device Dr.
Pillai can rid of his caretakers and eliminate his dependency on others to perform daily
tasks.
On a larger scale, with additional time and funds, we foresee the construction of the
entire design in carbon fiber. Moreover, if the design is to be patented, the device can be
potentially mass produced and sold to the elderly or people with loss of function in the
legs, thighs, hip muscles, or some related ailment leading to these debilitating conditions.
TECHNICAL DESCRIPTION

The final design is essentially a modified standard walker which has been widened 3” and
two wheels have been installed to the frame. There are two tracks that contour to the
human motion of going from the seated to the standing position and vice versa have been
incorporated. Each CNC machined track has a roller bearing inside of it, hinged to its
respective support arm. The dimensions of the CNC cut are .25” thickness, an inside
diameter of 1” and outside diameter of .75”.

Fig 2a: CNC cut dimensions
The support arms have lifting straps attached to provide a safe and ergonomic lifting
point. At the foot of the walker, situated are two skids that Dr. Pillai will need to step on
to ensure the walker does not tip over. Furthermore, each support arm is hinged to a gas
spring with a lifting force of 210lbs, also hinged to the side cross members of the walker.

Figure 3a: close up track

Figure 3b: close up track 2

VGT TurboCool
Designers: Shaan Lalwani & Ka Shun Jason Ng
Supervising Professor: Dr. Lin Shu Wang
Department of Mechanical Engineering
State University of New York
Stony Brook, NY 11794-2300

Fig 1a: VGT TurboCool Unit Front View

Fig 1b: Expansion Cooling turbine & mount

INTRODUCTION
The objective of this project is to couple a variable geometry exhaust driven turbocharger
with an expansion turbine to provide high intake manifold pressures while maintaining
low temperatures to avoid knock. If the above can be accomplished, the internal
combustion engine can be highly turbocharged while avoiding knock and thus engine
downsizing due to high manifold pressures and compression ratios will be possible.
SUMMARY OF IMPACT
In the last two decades, the motivation behind powertrain design has been lowered
emissions and higher fuel efficiency. With rising gas prices and pressures from the EPA,
this project aims to provide a cost effective method of accomplishing the above goals.
TECHNICAL DESCRIPTION
The final design consists of the exhaust powered VGT turbine and intake compressor
mounted on the same shaft. The intake air is compressed through the turbine driven

compressor and then passed through an intercooler to reduce the charge-air temperatures.
After this point, the piping system splits as seen in Fig 4. (Appendix 6).
One pipe split leads to the second compressor, which passes the charge air through a
second compressor, which drives an expansion turbine. This turbine, adiabatically cools
the charge air after it has passed through the second intercooler. The second pipe split
leads directly to the intake manifold
The pipes were constructed out of 1030 Steel, to endure the high pressures and
temperatures produced by each compressor and were coupled with marine hose and steel
clamps. A high pressure/temperature epoxy was used to secure all pressure gauges to the
piping system and mounts to hold all the components on the engine were manufactured in
salvaged steel.
#

Description
Material/Vendor
1 Turbo Garret VNT 25
D&W Diesel
2 Oil Strainer Gasket
Courtesy Parts
3 Exhaust Manifold Gasket Courtesy Parts
4 3" Exhaust Gasket
Courtesy Parts
5 Turbo Gauge
GlowShift
6 Oil Scavenge Pump
Westech
7 Steel (Mounts)
8 Hoses
Napa Autoparts
9 Hose Clamps
Napa Autoparts
10 1030 Steel Pipes
Exhaust Co
11 Pipe Bending
Exhaust Co

Fig 2a: Pressure Analysis

Part #
Qty Cost ($)
454150-0005
1
Donated
15053-1E400
1
1.67
14036-53J00
1
5.99
980-12300
1
5.99
2701SW2-7
4
94.95
78676
1
214.95
Salvaged
35.97
25.99
7ft
77.00
163.00
Total Cost
625.51

Fig 2b: Engine Cycle Analysis

MOBILE EASY LIFT SUPERMARKET CART
Designers: Kuan-Liang Liu (Ken), Junwei Huang and Chris Yu Kin Yan
Supervising Professor: Pro. Zhou Yu
Department of Mechanical Engineering
State University of New York
Stony Brook, NY 11794-2300

Figure 1
Finished Cart

Figure 2
Power Jack

Introduction
The goal of this design project is to create a shopping cart with a height adjustable
function and a motor power assistant device for different users, especially for children
and elder people. Under the careful tutelage of our advisor Professor Zhou, the
mechanism was generated to the exact specifications in order to ensure that this device
would provide the user with easy using and enjoyable experience.
SUMMARY OF IMPACT
The mobile easy lift shopping cart is designed primarily for elder people and
disable people. These users will be able to have the control to adjust the height of the
basket and to move the cart which is driven by motor. The design aims to turn necessary
exercise into a fun and exciting experience.
TECHNICAL DESCRIPTION
This design is simple and low cost product which can only satisfy the need for
people who do not need further assist in their shopping tour. Our new design will help the
needed ones who want more automated functions to improve their shopping experience.
The user of this shopping cart will have the control to adjust the height of the basket and
to move the cart which is supported by motor. Those automated functions can be
controlled by a tip of finger. The prototype is designed to be more user friendly than the

current heavy and man powered design. Our Easy Lift shopping cart will reduce the
amount of man powered and then avoid problems like jamming wheels, excessive
bowing movement and make it easy to unload grocery into car trunk. This will reduce the
needs for scooter in the supermarket.
The criteria that must be followed in designing this system are as follows. The
cart must heavy enough to prevent tip over. All the mechanism must covered. This will
prevent anyone’s body part or clothes cramp into the mechanism of the cart. In addition,
the motor of the shopping cart should be quiet enough when it’s working and must not
consume a large amount of space. Moreover, the design elements will enable user to
maintain stability as the lift rise to an expected position.

Part Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Description
2 ft 1in Pipe
2.5 ft 1.25in Pipe
1in Flange
1.25in Flange
4in Castens (4/Pack)
5/16" Hex Nut
Hex Bolts 5
Hex Bolts 7
Hex Nuts
Helical Lock Washer
DC Motor Speed Controler
Flip Switch
Wire Connector (5/Pack)
12V Car Battery
DC Motor, 25:1, 36mm Planetary Gearmotor, RS-540
motor
DC Motor w/ Switch Fwd/ Rev 12VDC
Barker High Power Tongue Jack 2500lbs
Wheel
15 Teeth Spur Gear
50 Teeth Spur Gear
10 ft Aluminum Frame
4 in 1/16” Bolt
4 in 1/16” Bolt Nut

Cost of the project is $650

Quantity
1
1
2
2
1
20
10
10
10
40
1
2
2
1
2
2
1
2
2
2
1
20
20

