Introduction to 16mm Filmmaking

Film and Exposure

The Illusion of the moving image, or “Intermittent motion”

· Motion is recorded at 24 frames per second (fps), in other words, we shoot and watch 24 pictures every second. A shutter (which usually looks like a half circle) rotates.  Every rotation, the shutter blocks light from the film while it can advance to the next frame, and then exposed the film to light for a split second.  At 24fps, each frame is actually exposed to light for 1/48th of a second.  When film is projected, we see an image every 1/48th of a second and then black for 1/48th of a second, and this registers to our brains as motion.
· Overcranking:  recording more than 24 fps and projecting it at 24fps creates slow motion

· Undercranking:  recording less than 24fps and projecting at 24fps creates fast motion.

Exposure

· An image is born on film when the film is exposed to light
· Too much exposure will make the image too dark, and too little will make it not dark enough
· Exposure = time + luminance

· How long is a piece of film exposed to light?  Depends on several things:

· Frame rate:  if you record at 48fps than film will only be exposed for 1/96 of a second, if you record at 12fps film will be exposed to light for 1/24 of a second

· Shutter angle: Shutter rotates to cover the aperture while film advances into position. If the shutter disk has a cutout of only 90 degrees as opposed to 180 degrees, each frame will be exposed to light for half as long.

· How much light is on the scene/is the film exposed to?

· Natural light on scene and lighting instruments (measured in foot candles)

· Opening of the iris/aperture  (how much light reaches the film plane through the lens)

· Filters in front of the lens.

Film Stock

· In order to record an image, film is composed of various layers: 
· Emulsion:  Dull side of film, which is a thin layer of gelatin in which light-sensitive silver-halide crystals are suspended.
· Base: Shiny side of film, to which the emulsion is attached (with subbing layer).
· Film Speed: The measure of a film stock’s sensitivity to light.
· How much time does a given film stock take to respond to a certain amount of light?
· Three different acronyms mean essentially the same thing:

· ASA: American Standards Association
· ISO: International Standards Organization
· ANSI: American Standards Institution
· 200 ASA is twice as sensitive as 100ASA, so it requires 1/2 the light that 100ASA requires.
· Two Kodak 16mm Film Stocks

· Tri-X
· 200ASA in Daylight, 160 ASA in Tungsten
· Flexible and often easiest since it requires less light, but grainer than Plus-X
· Plus-X
· 100 ASA in Daylight, 80 ASA in Tungsten
· Sharper and has better resolution, but needs more light
Film Development

· Film sits in developer fluid for 3 minutes unless you “push” or “pull” the film.
· Push Process:  Overdeveloping the film. (Push 1 stop, it soaks for 3:45; 2 stops, 4:15).  This increases the contrast and graininess of the image, and white areas may blow out.
· Pull Process: Under developing the film (1 stop: 2:30, 2 stops: 2:05).  This will give you grainless image.
· Why Push or Pull?
· To correct for mistakes on set (if you overexposed, you would pull the film so it doesn’t come out too dark).
· Aesthetic reasons (You might purposefully underexpose on set, then push process to get a grainy image).
