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Zoom Viewfinder

Gdileen Desgn: To vary the MP of this telescope viewfinder, either the objective lens or
the eye lens (or both) must be converted into a zoom lens. To do that, plit the lensinto
two eements with varying spacing. To maintain the system as afocd, the spacing
between the objective group and the eye group must o be varied. This zoom
viewfinder will require aminimum of three dements. Thereis no internd image plane to
place aframing mask, S0 vignetting is used to define the field of view.

Oneinteregting feeture of this system is that it must zoom through a MP of unity.

Redl-1mage Viewfinder: This viewfinder uses a zoom objective to create an internd
image that can be used with aretide. The eye lens magnifiesthisintermediateimage. A
series of mirrors or prismsis used to get the proper image parity or orientation. Four or
sx reflections are needed for an eye lens on the back of the camera.

A good conceptud starting point for this design isthe optica system of asngle-lens

reflex camera. The literature shows avariety of different prisvVmirror combinations, but
most seem to be variations on a penta or reflex prism, a Porro or Porro-Abbe system, or a
Pechan prism. The mainissueis packaging al of the dementswithin the rdatively thin
camerabody. Since the reflections bend the light path through the camera, some extra
path is created for these e ements.

Some diagrams found in the literature:
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U.S. 6,266,490 Four reflection design. Prism 14ahasaroof. The framing mask is#17.



U.S. 6,266,490 Another four reflection scheme in the same patent. The zoom objective
is#22, and #27 is the framing mask.

U.S. 6,018,417 A four reflection dua design that uses a beamsplitter so the image can be
viewed ether through the top of the camera or the back of the camera
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Ob jective lenses

Rl aspherical

Thisfigureis from a Canon technical report (IXY 230) that describes the zoom
viewfinder in one of Canon’s APS cameras. It indudes the following text:

“In order to redize a sharp, clear viewfinder, the IXY 230 is equipped with ared-imege
zoom viewfinder that employs an air gap roof (focusing) prism developed for the IXY
220, and five asphericd lens surfaces. The air gap roof prism is atwo-prism opticad
system with an air layer between the prism and the roof prism so thet al the incident light
to the firgt surface of the roof priam istransmitted while dl the light reflected back to the
firgt surface is reflected. The unique feature of this opticd system isthat the total
reflection of the incident light is achieved without a vapor deposition surface. With this
prism configuration, the number of reflections, one factor for image degradation, is
decreased to four from gx in conventiond systems.”
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Telephota

The report dso has adiagram of the zoom camera
lens. It isatwo group telephoto zoom; the front
group is pogitive and the rear group is negative.
The two groups move to vary the focal length. The
three configurations shown are storage, wide angle
and telephoto.

Note the many smilaritiesto the paraxid design of
this problem.



