Herein lies all complications associated with our final design as of the middle of the semester.  This paper is for the purpose of addressing all remaining issues and should push the design into production.
Sincerely,

Andrew L. Wentland

March 28, 2004

Complications:

1) What are the mechanical aspects of the screw/top portion of the device?  How does this screw work and how can we incorporate it into a device that we are capable of building?  One way, and I believe we discussed this, was to thread the paddle:
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If we have threading on one paddle, we can insert a nylon screw.  I’ve worked with one of these before, and they are cheap and durable.  So this screw can be adjusted so that when the paddles are squeezed, the head of the screw hits the opposite paddle and prevents the bottle from being squeezed any more.  
We also have a problem with keeping this screw in place.  Unless the threading on the screw and paddle are exact, this screw is going to shift.  If this was a patented device and injected molded, we wouldn’t have to worry about this.  

I think a nut could work, but this creates complications for the user.  However, it is not easy to work a nut, especially for the elderly.  How can we lock the screw in place?

2) If we go through with this screw idea, I wouldn’t want to be an elderly person trying to turn a little screw head.  We need to solve this problem.  A screw is not easy for the elderly with maladroitness.  Perhaps we could attach something on the head of the screw to make it bigger.  There is a tradeoff between how large this screw head is and how facile the squeezing of the paddle is.  
3) Bending of these paddles, especially at the juncture of separate pieces of plastic (pending that our device’s prototype will be hand made and glued, not injection molded), could lead to the failure of the device.  
Failing plastic looks like a whitish crease at the point of bending.  We need to choose a plastic wisely.  I know PVC/PVC bonds are very strong (with PVC glue), but PVC is really expensive and comes in large quantities.  We need to look into cheap plastics that can be bonded together and not break.
4) How can we account for the bottles dripping on their own and the drop volume being twice the necessary volume?  

For the dripping, like we talked about, we could have the device storable so that the bottle remains upright, but this is totally dependent on the patient.  The patient MUST turn the device upright themselves.  How many elderly patients will remember this?
For the drop volume problem, we can either ignore it, which would be bad since tending to this issue would give us twice the number of drops per bottle, we could brainstorm about it, or we could try to incorporate the aspect of design two with the rotating cylinder.  I don’t know how this would work, but it’s an idea to prevent an excessive amount of medication.  We need to brainstorm.
5) How can we construct this device?  There are no common shapes to this device.

With the cone, we could take a block, bore a hole through the center, and then sand the slanted conical portions.  However, when I use a belt sander on plastic, it begins to melt the plastic.  Not good.  We need to contact the machine shop and figure out how we can form such a shape.

For the hole in the paddle for the screw (if we go through with this design), we would either have to first bore a hole and add the threading, or add the threading while we go.  I think there is a way to do this with a special kind of boring bit, but we should contact the machine shop about this as well.

For the screw, as I mentioned, we can buy a nylon screw.  These are cheap and can be picked up at a small hardware store.  I can do this.  And if we use a screw, we need this immediately so we can begin to dimension the device.

For the paddles themselves, I was thinking we could just have a shallow block of plastic and then sand the curvatures as we see fit. The promontories can just be sanded out.  
6) Everyone, get a machine shop permit ASAP.

7) Here is our biggest problem:  Our device is only as small as our largest bottle.  Since we have bottles that are significantly bigger than the smallest bottles, our device needs to fit those biggest bottles.  But if the promontories are meant to squeeze the biggest bottles, they will be unlikely to reach and squeeze the smallest bottles.  Elese suggested that we have the promontories move, but I’m not so sure that this would work.  Additionally, this would be difficult to construct, design, and would make the device more expensive.

We have 33 days until the presentation.  Or five weeks from this last Friday.  By this coming Friday, I want all issues resolved and the dimensioning to begin.  Dimensioning goes hand in hand with ordering parts.  Hopefully, these parts would come by the following Friday, the 9th.  In the mean time, while the parts are coming, we should learn any necessary machines in the machine shop.  On the 9th, we will begin constructing our device.  That leaves us three weeks for building the device.  This allows for plenty of time for problems that will inevitably arise.  Well, actually it leaves two weeks for building, since the last week, 4/23-4/30 will be left for preparing the poster and getting the demonstration ready.  

Here is the layout of the next five weeks:

3/26-4/2 – Resolving issues, dimension the design, and order parts.  This is an important Friday!!

4/1 – Meeting to brainstorm, resolve issues, and begin dimensioning.  We’ll do this on Friday, the second, as well.  Can everyone make a meeting this evening?

4/2 – 4/9 – Learn machines in the machine shop (I know a couple of them) and anticipate getting the parts.  On 4/9, we’ll begin building.

4/9 – 4/16 – Building

4/16 – 4/23 – Building

4/23 – 4/30 – Preparing for the poster presentation

4/30 – The poster presentation!!

4/30 – 5/7 – Writing the final paper (we might do a little of this between 4/16 – 4/23)
