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Abstract—The project tries to design, build and test a supportive technology, vacuum related, that moves big quantities
of paper from one location to another in order to promote employment for disabled workers. Employment has been
proven to help mental health in all people. Its very important that people with physical and mental disabilities are able to
find work. With our system in place, virtually anybody will be able to complete the daily tasks required for this job.

Index Terms—Accessibility, Assisted Living, Handicap, Impairment
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1 BACKGROUND

This project is new and very straightforward.
We are working with a mailing service
company, from Albany. They try to hire as
many disabled people as possible, and if this
project succeeds a new job will be available.
One of the shredders in the building has a
terrible system to get rid of the paper it shreds.
The process they are using right now, is to
place a cart with two bags under the shredder,
wait until they are full and then take it out, lift
them and throw all the paper into another box.
Even though the system is very precarious, the
problem is that the disabled person working
with that shredder is not able to lift the heavy
bags, so another worker has to stop his work
to come and do it for him. The fact that
this person has to stop his work, ends up
being counterproductive and the job position
covered by that person with disabilities
ends up being useless and not helpful.

That is why the goal of the project is to
make the process easier, so that the disabled
worker is able to do his job smoothly and in an
independent way. The technology that will be
created in this project should allow the worker
to throw the paper away by merely pressing a
button, or ultimately not even have to worry
about it and make the process automatic, al-
lowing the worker to work independently and
focus on throwing the paper in and not out.

2 REQUIREMENTS
2.1 Ease of Use
The level of complexity and physical ability
needed to operate the solution is to be kept
at a minimum, such that a disabled individual
can efficiently and independently use it.

2.1.1 Functionality
The desired functionality allows for the elimi-
nation of all user input other than turning on
and off the device. This one interface will be
controlled by two large, colored buttons that
are both labeled.

2.1.2 Acceptance criteria
The success of this requirement can be tested
by observing if the device is easily operated by
a disabled individual.

2.1.3 Reliability
The solution must have longevity and be free
of any frequently occurring errors.

2.1.4 Functionality
The desired functionality allows for the device
to be operated for a substantial length of time
without breaking down and to be operated
daily with minimal (ideally zero) maintenance
necessary.

2.1.5 Acceptance criteria
The reliability can be tested during our pro-
totyping phase as we can test for and fix any
common errors.
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3 DESIGN ALTERNATIVES

The primary objective for our project is to get
the paper shreds from the compartment under
the shredder into a cardboard box that sits
next the the shredder. The Current system is
cumbersome and difficult to empty, especially
for employees with disabilities. The current
system has a cart with two bags in it, once
the bags are full the machine stops shredding
and the bags have to be emptied. The bags are
large, awkward, and heavy which makes it a
difficult task for those with compromised mo-
tor skills. To combat this we came up with two
solid alternatives, using a cart with a dumping
function, and using a vacuum to extract the
shreds.

3.1 Design Alternative 1: Dumping

Since the bag of shreds is hard to lift we consid-
ered building a system to dump the shreds. To
dump the shreds we thought about combining
a scissor lift style cart with a cart that has a
dumping function and either dumping them
manually or with a motor.

Dumping Design

3.2 Design Alternative 2: Vacuum

The vacuum system would attach to a bin
that’s inside the shredder compartment and
when the compartment is full, a button is
pressed and the vacuum sucks the shreds out
and shoots them into the cardboard bin to the
left of the shredder

Vacuum Design

3.3 Design Justification

Weighted Decision Matrix
The client’s main concerns for this project

is that the new system is reliable and easy
to use, which is why we weighted those so
heavily, next was space efficiency, they have a
bit of space to work with but there needs to
be enough room for a forklift to move around.
Lastly, was the cost. For this project we were
given a budget of $1000 which isn’t important
to them but is a considerable constraint for us.

4 LOGICAL DESIGN

The current system has a human putting
the paper into the shredder, operating
the shredder, and then manually pouring
the shreds into the recycling bin beside
the shredder. To make this job easier on
the operator we would like to make it
so the operator only has to feed paper
into the shredder; all of the heavy lifting
will be removed from the operation.

System Flow Chart
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5 DATA COLLECTION

According to the data we have collected, the
gaylord where the shredded paper gets put in
can hold a just over 100 pounds of shredded
paper. The old system used red canvas bags to
catch the shreds that would then be dumped
into the gaylord. The shredder can fill a red
bag with just 22 pounds of paper which only
takes the shredder 3:30 minutes to fill. This
time doesn’t include the time it takes to call a
colleague over to bring out the cart, lift the red
bag and throw the paper in the appropriate bin.
As for the data collected with the new system,
we have seen that it is able to fill the gaylord
in about 9 minutes. The new system can shred
and transfer paper at a rate of 0.16lbs/s. The
previous system would need roughly 5 bags of
paper and would take well over 15 minutes to
fill the same gaylord.

In terms of difficulty, operators have rated
the old system 4/5 for level of difficulty. After
using the new system, workers rated it as 1/5
level of difficulty, finding it very simple and
intuitive and allowing them to perform their
task independently. The old system took more
time to fill the gaylord and required more phys-
ical labor. The new system requires virtually
no physical labor to transfer the paper from
the shredder to the gaylord; just the press of a
button.

6 CONTROL

To ensure that we are performing accurate tests
we will be using the same paper shreds in
both tests. This will guarantee that we are
testing with the same volume and weight. For
this experiment the control will be the existing
setup.

7 DATA ANALYSIS

According to the data obtained, we can see that
in terms of efficiency and speed, the system we
have implemented allows us to move paper
faster and in larger quantities, allowing the
operator to carry out the work independently,
more efficiently and faster. Furthermore, in
terms of ease of use, we can see from the
surveys that the workers are very satisfied with

the ease with which the new system allows
them to do their work, without help from
anyone and in a cleaner and faster way.

System Accessibility

System Efficiency

8 LIMITATIONS AND FUTURE WORK

One limitation/opportunity for future work
on our project would be the implementation
of a sensor to automatically start the system.
While the newly implemented system does cre-
ate greater ease and usability for the workers,
there is still a limiting factor in the worker
needing to remember to turn on the unit before
operating the shredder. This limitation would
be overcome if the system could automatically
turn on anytime the shredder is turned on.
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9 CONCLUSION

At the center for disability services one of the
main jobs is operating the industrial shredder.
This job was previously unavailable to many
disabled employees due to the physical re-
quirements that disposing of the paper shreds
entailed. Our system completely eliminated
this requirement, opening up the job to a much
larger group of employees. While the acces-
sibility of the job was greatly increased, the
efficiency was also largely improved, allowing
for the shredding process to be done much
quicker.
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