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Details About the Sliding Wire Assembly and Soap Concentration
Construction
The sliding wire assembly was constructed from “half hard” 99.9% pure copper wire, which was first straightened by twisting with an electric drill.1  The wire frame of the assembly was constructed from 18 AWG (i.e., 1.0 mm) wire.  The sliding wire itself was constructed from 20 AWG (0.81 mm) wire; this narrower wire was used with the intention that it would move faster.  Several assemblies were constructed.  The sizes were approximately 6.5 × 16.5 cm (2.5 × 6.5 inches).  
Soap Solution
Soap lowers the surface tension of water; that presumably makes the water more likely to form a film instead of drops.  The soap solution was made by adding “Mrs. Meyers Clean Day Dish Soap” to a 1.4 L (1.5 qt) loaf pan containing about 1060 mL of tap water.  To optimize the behavior of the sliding wire assembly, the quantity of soap added to the water was varied.  Because surface tension decreases as surfactant concentration increases, it was expected that the best results would be obtained with the smallest amount of soap; that was found to not be the case.
An eighth teaspoon of dish soap mixed with the water was insufficient to form a film between the wires on dipping the assembly in the solution.  A quarter teaspoon (1.25 mL) was sufficient to form the films.  The sliding wire is positioned initially about 1-2 cm from one end of the assembly, which is then dipped in the soap solution, then removed, producing two films.  While removing the assembly from the soap solution, the assembly is kept tilted down slightly, so that the sliding bar does not slide those 1-2 cm back to the end.  The short film is then punctured (with the assembly now level), resulting in the sliding bar moving towards the other end of the horizontal assembly.  The bar initially moves rapidly but then slows down about 2/3 of the way to the other end.  This slowing down was initially attributed to the sides of the assembly not being parallel.  However, if the sliding bar is initially placed at the other end of the assembly, the same behavior is observed.  The slowing down is, therefore, attributed to the increasing thickness of the film as the bar slides and squeezes the film into a smaller area.  When the bar has nearly reached the other end and has nearly stopped moving, drops of the solution form near the middle of the film and drop down.  On redipping the assembly (with the sliding bar back in its initial position) in the soap solution, then rotating the assembly vertically (before puncturing the film), the long film immediately breaks.
On making the soap solution using a half teaspoon (2.5 mL) of soap, the sliding bar was observed to move a little bit faster.  On redipping, then rotating the assembly vertically, the upper film lasted for several seconds before collapsing.
On making the soap solution using a teaspoon (5 mL) of soap, the sliding bar moved about 7/8 of the length of the apparatus before slowing down.  The film dripped a lot, as previously.  On rotating the assembly vertically, the upper film lasted about 15 s before collapsing.  The film, when oriented horizontally, lasted about 35 s.
On making the soap solution using a tablespoon (15 mL) of soap, the sliding bar moved nearly to the end. Also, not as much solution dripped from the film.  On redipping, then rotating the assembly vertically, the upper film lasted about 11 s before collapsing.
On making the soap solution using one and a half tablespoons (22.5 mL) of soap, the sliding bar rapidly moved completely to the end.  This was observed immediately after stirring the soap into the water, and also about 2 minutes later.  On rotating the assembly vertically, the upper film again lasted about 11 s before collapsing.  
The same behavior was observed using 3 tablespoons (45 mL) of soap. Also, when the assembly was oriented with the short side vertical, rather than the long side, the film lasted slightly longer, about 14 s.
At the low soap concentration, the motion of the sliding bar slowed down dramatically as the bar approached the far end, whereas at the higher concentration, the sliding bar moved rapidly all the way to the far end.  Also, as the concentration of soap increased, the amount of dripping decreased as the film was compressed.  This suggests that the film becomes thinner as the concentration of surfactant increases.  This hypothesis is consistent with the observation that the thickness of the films in foam from soap bubbles decreases as the concentration of soap increases.2  
Based on the above, two tablespoons of Mrs. Meyer’s dish soap (or equivalent) per liter of tap water is suggested for preparing the soap solution.
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