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and away from the lens, so that the effective focal
length of the illumination system can be continuously
varied, whereas the focal length for viewing remains
unchanged. The instrument is normally set for view-
ing an eye with a ‘standard’ iris-retina distance. To
view an object closer to the front of the eye, the
viewing lens must be moved away from the eye. This
would increase the diameter of the light beam at the
iris, reducing the illumination within the eye and
causing reflexes. By an adjustment of the light source
towards the lens, the narrowest part of the beam can
be moved to coincide with the pupil. Such focusing
adjustment is also desirable to compensate for
changes in the focal length of the lens when the in-
strument is used in different regions of the spectrum,
for example, by means of filters in the filter wheel.

The dual-function lens is a plastic aspheric lens, but
the optical layout enables a wide variety of lenses to
be used. Because it is illuminated by parallel light,
substitution of a lens of different power does not
require any other changes in the focus close to the
plane of the pupil and will illuminate a larger or
smaller area of the fundus as the power of the lens is
increased or decreased.

To enable several observers to view the image, a
biprism (or the like) can be clipped or hinged to the
instrument at the viewing window.

Discussion

This instrument is very easy to use. When the light
beam is accurately placed in the patient’s pupillary
plane, the optical system will then be correctly aligned
to produce the desired aerial image, which is easily
seen by the examiner.

Fig.2 Theindirect
ophthalmoscope (right) is
connected to a light source (left)
with the fiberoptic guide. The lenses
(middle) are 14 and 30D lenses that
can be screwed to the
ophthalmoscope as needed.
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Fig. 1 Schematic diagram of the housing and the light path
of the indirect ophthalmoscope. A: Viewing tube. B: Light
source tube. C: Fiberoptic light guide. D: Collimating lens.
E: Beam splitter. F: Dual-function condensing lens.

G: Plane of aerial image of the fundus. H: Filter wheel.

L andJ: Light polarisers. K: Adjustable diaphragm. Arrow
behind the diagrammatic eye demonstrates the field of
illumination in the patient’s eye.
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One of the advantages of the instrument is that it is
not necessary for the user to wear the usual heavy
light projector and viewing system on the head band,
so that other components can be worn, for example,
an image converter for viewing an image produced by
infrared light. In another possible arrangement an
image converter may be placed at the viewing window.

Fiberoptic light source is an ideal light source for
the present instrument. The light output falls within a
well-defined cone, which fills the aperture of the col-
limating lens, and the resulting parallel beam can be
focused to give a small image at the patient’s pupil.
For example, a 2 mm diameter fibre bundle produces
an image 2 mm in diameter, which results in very
efficient and uniformly distributed illumination of the
fundus. Owing to the small size of the beam image the
eye can be examined with small pupil. Because there
is very little stray light in the focal plane of the
fiberoptic source, the reflex from the cornea is
spatially well defined and can be easily avoided by the
examiner.

The fact that the image is within the instrument
makes it easier for the user to locate the image and
makes it accessible to viewing screens, graticules, and
other optical devices for television ophthalmoscopy,
the face plate of an image convertor, or image intensi-
fier. It should be noted that the image is not planar,
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and such auxiliary devices may have to be shaped
accordingly to match the shape of the image.

The instrument combines the ease of use of a direct
ophthalmoscope with the wider field of view, better
illumination, and possibility of stereoscopic vision of
an indirect ophthalmoscope. The only disadvantage
of the present prototype is its relatively heavy weight
when compared to a condensing lens. Future modifi-
cations may make it less bulky and heavy.

We thank the Keeler Company for assistance in the construction of
this instrument.
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