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Introduction and Background information:  For over a hundred years the post office has transported packages from location to location with minimal damage.   In this project the main goal is to try to influence one or more of the variables influencing the integrity of the package: mass, velocity or time to preserve our content (egg) when it is dropped from a high elevation in a cardboard package less than 3” x 3” x 3”. 

Purpose:  The purpose of this project is to investigate if the egg will crack once we drop it from a high elevation to the ground. To keep the egg from cracking we use a cardboard box and inside the box we have used a renewable resource that will cushion and protect the egg from the pressure of the fall.
Hypothesis:  There will be a greater survival of a raw grade-A chicken egg when dropped from varying heights in a 3-inch x 3-inch x 3-inch cardboard cube when the egg is insulated with cotton balls as compared to chips. Our egg insulation design will be more effective because it will reduce the impact velocity of the egg by slowing the impact time.
Procedure

In this investigation, the following materials were used:  cotton balls, raw chicken egg, yarn, cardboard, gorilla glue, scissors and regular glue to place the cotton balls.
In this investigation, the timeline was as follows:

October 14 and 15th, 2009-We worked on the introduction, purpose and hypothesis.

We worked on our project portions of every class period for two weeks.

We tested our product on November 2, 2009.

Our project is due on November 6, 2009 and exhibition is November 12, 2009.

We did a journal entry every time we worked on our project.

In this experiment, the following items were controlled (remained the same or near same) in the experiment conducted by each group:
Each group made a cardboard container that would fit in a 3” x 3” x 3” square box.  No “non-green” materials were used….all items were recyclable or easily renewed in the environment.

The low and high heights were constant for all drops.  The low height was approximately 2 m and the high height was about 8 meters.

Each person dropping held their arm straight out as the package was dropped.
Data and Data collection:

On the day November 2, 2009, we collected data in the following manner:
Each group dropped their container from the low height (the lower stands at the stadium) and then successful safe drops at the low height continued to the higher drop point.

Packages were dropped onto the concrete.

Here is a table or graph of our data collected:  See figure A.
Graph or table comparing results with another group: See figure B.
This graph illustrates the differences/similarities in breakage and the group with which we compared.
It was determined by trial that cotton had the safest drops as compared to all other groups.  See figure A. 

As seen in the graph, neither the cotton nor chips survived the high height drop.  See figure B.
Discussion:

Our hypothesis was supported because the data shows that cotton was more effective as insulation at the lower drop height.
Our hypothesis was not supported because the data shows that no packing material was safe at the high drop point.
As we evaluated the statement “Our egg design will be more effective because it will reduce the impact velocity of the egg by slowing the impact time”, we determined that:  cotton was the best and most effective packing material in our trials.
Future investigations: we suggest due to our results more trial comparisons with cotton but with varying amounts of packing material in the container.
The top height in this experiment, about 8 meters or 24 feet was an unreasonable distance for testing package safety; therefore future testing should consist of testing at lower heights.
Conclusion(s):
As a result of our experimentation, we determined that cotton balls were most effective at protecting the egg at low heights as compared to tissue and chips.  No insulating material was effective at the high point drop.
Recommendations for industry:   maintain sorting and package moving at heights less than 2 m since several materials were effective at protecting at this height.

Please see Figures A and B.
Please see the accompanying picture(s), of the trial phase of our project:
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