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Background
The Arc, Oneida-Lewis chapter, an organization based in Utica, New York is dedicated to
helping make communities more inclusive for individuals with intellectual and developmental
disabilities (I/DD).Today, The Arc, Oneida-Lewis Chapter, currently employs numerous people
with I/DDT. he workers perform a wide variety of tasks while at work. Our main focus will be to
help employees with disabilities perform their job of washing and packaging slate cutting boards
such as the one shown below.

Problem Statement
The process begins with a palletized and crated shipment of precut slate from the quarry. The
slate is tightly packed and the container must be broken with brute force in order to retrieve the
material. Once dislodged from the container, the dust-coated slate is moved to the sink for a
mineral oil bath. The mineral oil used is currently hand-pumped from 55-gallon drums into
5-gallon consumer-grade buckets and carried 20 feet before being placed into the sink. This
mineral oil bath is required as it both removes the dust and treats the slate with a food-grade
finish. After the oil bath, the slate is then placed into a vertical drip tray on an adjacent table. The
slate is then picked up and washed down with a water and dish detergent solution. The detergent
and water mixture is effective at removing excess oil from the slate. Following this, they are
stacked on top of one another with a paper towel placed in between each piece of washed slate.
The slate is then left to dry until the workers take the slate away to tie them off. The slate is then
ready for shipment. This job is labor-intensive and difficult for the workers.

One of the problems that currently exists with this process is the constant movement of slate
from station to station. A second problem similar to this is having to carry a heavy oil bucket
every so often. Both of these tasks can be taxing on the workers' bodies after a period of time.
Another problem is that this process is time consuming, having to wait for oil to drip off of the
slate as well as having to wait for the slate to dry. Our project group aims to fix these problems
which will make the quality of work, as well as production speed increase.



Rationale
The main restriction that was communicated with our project group is that this process cannot be
automated. Cleaning and packaging slate is one of the workers main duties every week.
Automating this process would lead the ARC to having to lay off workers because they would
not have enough jobs to go around. With this in mind, two surveys were sent out. One to the
management team at The ARC, and one to the workers. The purpose of these surveys was to
gather more information on what the more challenging parts of the process were. The results of
those surveys are shown in the tables below.



Table 1: Survey Answered by Workers
Tasks: Faster or Easier Rearranging: Yes or No What parts of the process could use most

improvement?*

ARC Member Easier No A

ARC Member Faster No N/A

ARC Member Easier No C

ARC Member Easier No N/A

ARC Member Easier No N/A

ARC Member Easier Yes N/A

Total (%) 83.3% Easier 83.3% No 1A, 1C

A: Treat the slate with oil B: Drip excess oil off of slate
C: Wash/rinse slate with soap/water D: Drip excess water off of slate
E: Drying the slate

Table 2: Survey Answered by Supervisors
Tasks: Faster or Easier Rearranging: Yes or No What parts of the process could use most

improvement?*

Supervisor Easier Yes A,B,E

Supervisor Faster Yes A,C,E

Supervisor Easier Yes B,C,D

Supervisor Easier No A,B,C

Total (%) 100% Easier 75% Yes 3A, 3B, 3C, 1D, 2E

A: Treat the slate with oil B: Drip excess oil off of slate
C: Wash/rinse slate with soap/water D: Drip excess water off of slate
E: Drying the slate

From the results of the surveys, the supervisors stated that they would like the process to be
easier on the workers, and that treating the slate, removing excess oil and washing the slate
should be the main focus points of the project. The supervisors also stated that they were
comfortable with rearranging parts of the workspace that could be moved. The workers stated
that they would like the process easier as well.

With these answers in mind, the focus was turned on to what could be done with the current
workspace, and how the process could be made easier for the workers. Our team came up with a
list of constraints using this feedback to help guide our design process.



Performance
● Product should be able to hold roughly 100lbs of weight

Environment
● Product will remain in a room temperature space, but will be subjected to mineral oil and

water being splashed upon it
Life in service

● Product should last 10+ years
Maintenance

● Product should be able to withstand everyday use with minimal cleaning
● Should not need repairs, however if needed, parts of the product should be easily repaired

Target product cost
● Budget for the project is $1000, but we would like to stay as under budget as possible

Competition
● There is currently no known competition or patents for the process we are trying to

streamline
Manufacturing facility

● Currently there is roughly 20 square feet of floor space, however the majority of it is
already filled with sinks and utility tubs, which cannot be rearranged, so the space is
pretty static.

Aesthetics, appearance and finish
● Item needs to be steel, perhaps stainless steel to prevent rust and breakage under

everyday use
Ergonomics

● The workers are seated while doing their tasks, anything that is modified/created needs to
be usable while seated

Quality and reliability
● Product must work in the presence of excess oil

Processes
● The current process is lengthy and time consuming, looking to make it more efficient and

cut out waiting time
Testing

● A prototype model will be built in order to check for safety, durability, and workability
under the specifications mentioned above

Safety
● The slate must remain unbroken for it to be sell-able as well as worker safety so they do

not cut themselves
Company constraints

● The process cannot be fully automated, also items currently in the workspace have
limited ability to be rearranged



Political and social implications
● Assisting and providing jobs to the disabled

Installation
● Product will be firmly mounted on a fixed surface so it does not fall

The majority of items in the workspace are in fixed locations such as the metal sinks on the back
wall and the washing tubs on the side wall. However, the tables may be rearranged and other
items may be added or mounted on the walls.

Design
The design will incorporate optimization of the production area by placing stations in a linear
fashion that will allow for the slate material to move quickly and effortlessly from one station to
another with as little effort as possible from each employee.

Initially, the slate material is rinsed in a mineral oil bath sealing the product. Our first product
implementation is an oil supply system that will allow the employees to effortlessly fill the
washing station with fresh, clean oil with a simple supply valve. The system will work by taking
the existing location for the oil drums and installing a pneumatic pump and PVC plumbing that
will, on demand, automatically fill the mineral oil sink whenever the employee needs fresh oil.
The current system requires the employees to manually fill a 5 gallon bucket with oil, walk the
oil approximately 30’, then manually fill the sink. The current process is not only time
consuming, but also provides a potentially hazardous work environment with the possibility of
oil spillage.

The next process improvement implements a roller conveyor system which will allow for the
effortless movement of material from station to station with little risk of damaging material or
extensive stress to the employee. The conveyor system will have rigidly mounted squeegees that
as the material passes through them, will effortlessly remove excess oil, rapidly decreasing
waste. This conveyor system will also contain an oil catch tray beneath the rollers which, as the
oil falls from the slate, will be caught and returned to the oil washing station. This further
reduces waste and the possibility of oil being spilled onto the work floor.

The last process improvement that we will focus on is drying the slate faster. The workspace
currently has two box fans. These two fans will be repositioned to face a drying rack for the slate
to circulate air faster reducing the drying time.



Cost Estimate
The major cost factors of the project is the oil pump. This is due in part that we need a pump
strong enough, and high enough quality to push the oil through the tubing and last a long time.
The rest of the allotted budget will be put towards the conveyor system and any other mounting
hardware that will be used in order to properly secure everything. Each expense shown below in
the table are rough estimates with suitable factors of safety to accommodate for fluctuating
market prices.

The ARC Project Cost Estimate

Description Quantity U/M Unit Price Cost

Gravity Conveyor System 1 EA $90 $90

Conveyor Legs 1 EA $70 $70

Squeegee 5 EA $5 $25

Oil Pump 1 EA $400 $400

Oil Pump Shipping 1 EA $200 $200

PVC Pipe 3/4" inlet 1”x10’ 1 EA $10 $10

Oil Supply Valve 1 EA $10 $10

Mounting Hardware 1 EA $145 $145

Total Cost $950


