Introduction to 16mm Filmmaking
Optics

What is a lens?

· A Lens is a piece or several pieces of glass, called “elements.”
· Lenses collect, bend, and focus light.
· Focal Length is the distance between the lens’s nodal point (the glass closes to the film) and the film plane (where the light hits the film and exposes it) measured in millimeters.
· 10mm-16mm: short focal length
· Wide Angle Lens
· Expands sense of depth

· 16mm-25mm
· Normal Lens
· 50mm-85mm: long focal length
· Telephoto lens
· Compresses and flattens depth
· Double the focal length, double the size of the subject on film.

· A zoom lens has variable focal lengths, depending on how the elements are positioned.
· With a zoom lens, you can change the focal length.
F-stops

· The Maximum amount of light a lens is capable of transmitting to the film is a function of the diameter of the lens and its focal length.  

· Focal Length/Diameter = Maximum apurture).

· Example:  A lens with diameter 1 inch and focal length 2 inches will pass the same amount of light as a lens with diameter 3 inches and focal length 6 inches, because the f-stop for both is f/2.

· To control the light that reaches the film, an iris in front of the lens can reduce the effective diameter of the lens, therefore letting less light in.

· F-stop = Focal Length / diameter created by the iris.

· If a lens with 2 inch diameter has an iris adjusted to a 1/8 inch opening, the f stop is 2/(1/8) = 16, or f/16

· F-stops are calibrated on a lens.  They are commonly 1, 1.4, 2, 2.8, 4, 5.6, 8, 11, 16, and 22.  Each higher f-stop cuts the light by half.

Focus

· Point of focus: there is one spot in the air in front of the camera that is in focus, in other words the light rays from that area converge and appear “in focus” and not at all blurry in the picture.
· Apparent/acceptable focus: although only one spot is truly in focus, the space around that spot may not appear blurry, and look sharp enough to be considered in focus.
· One-third-distance principle: apparent focus is split 1/3, 2/3 around the point of focus.  So, if there are 3 feet around the point of focus that appear in focus, objects up to 1 ft in front of the POF and 2 ft behind the POF will not be blurry.
· Depth of field is the range of acceptable focus, and is affected several factors.
· Great depth of field would mean objects in the foreground and the background look in focus.  More depth of field is achieved by:
· Higher f-stop/smaller iris.

· Less focal length/wide lenses.

· Distance from subject: there is more depth farther from the camera.

· Small depth of field means that objects not in the plane of focus appear blurry.  Less depth is achieved by:
· Lower f-stop/larger iris.
· Greater focal length/telephoto lenses.
· With the Kraz, measure the distance from the film-plane to the subject in feet and divide by 3.28 to get the meter focus reading.
Using lenses to support story and theme

· Z-axis is the axis that runs along the depth of the frame (from close to the camera to far from the camera).  Z-axis gives a sense of 3D space.

· Planes of action:  foreground, middle ground, and background.

· Focal length can change the feeling of a shot.

· Depth of field can change a character’s size as they move within the frame and represent a character’s size relative to other characters within the frame.

· Wide Angle lenses provide greater depth of field, so action can be staged in depth.

· Telephoto lenses bring objects closer to the viewer and compress space, making objects appear on the same plane.  This may heighten suspense.

· Fish Eye lenses are extremely wide lenses which expand depth.  If the lens is close to something, it will appear very curved and distorted.  This is often used to show hallucination.

· With shallow depth of field, it only one plane of action is in focus, you can “Rack Focus.”  Rack focusing is shifting focus from one plane to another.  This redirects the audience’s attention from one object to another.
