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SUMMARY PAGE

PROBLEM:

To describe a simple method of introducing corrections for
cylindrical errors to periscope optics which would not interfere with .
vision through the periscopve and would not compromise the integrity

of the periscope.

FINDINGS

A simple alteration in the removable eye-piece of the
periscope makes it possible to insert corrective lenses whose
orientation is completely defined and which do not interfere with the

observer's vision through the instrument.

APPLICATION

Such a modification to the periscope, made either by the
manufacturer or the ship's crew, will materially enhance the visual
performance of astigmatic operators now on duty and will make it
possible to relax astigmatism standards and enlarge the pool of men

availalbe for periscope duty.

ADMINISTRATIVE INFORMATION
This investigation was conducted under Naval Medical Research
and Development Command Work Unit MF58.524.006-2195 -- “Feasibility
of increased utilization of astigmatic periscope operators.” It was
submitted for review on 25 February 1980, approved for publication

on 3 Mar 1980, and designated as NavSubMedRschLab Report No. 927.

PUBLISHED BY THE NAVAL SUBMARINE MEDICAL RESEARCH LABORATORY

ii




ABSTRACT

A simple method of introducing optical corrections for periscope
operators is described which neither compromises the integrity of the
periscope nor impairs the ability of the operator to look through the
periscope. This method makes it feasible to correct astigmatic operators

as well as individuals with high spherical error.
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INTRODUCTION

The human eye exhibits two kinds of refractive error,
spherical, in which the error is of the same magnitude in all meridians,
and cylindrical, in which it is not. The latter results in the visual
anomaly called astigmatism. Although both of these types of refractive
error can be overcome with eyeglasses, it is,unfortunately, difficult
to look through a periscope while wearing glasses. .

Moreover, it is easy in complex optical systems to correct
for spherical errors but not for cylindrical ones. Thus binoculars,
microscopes, and periscopes generally provide a sizeable amount of
spherical correction for the user but no correction for astigmatism.
The reason is that the axis of the lens must be precisely oriented.

For different individuals, then, both the magnitude of the lens and its
orientation will be different. ©Not only is it not feasible to provide
such a wide range of lenses in an optical instrument, but even if such
a provision were made, it would be difficult for the user to select for
himself the proper magnitude and orientation of the correction. It has
been shown that individuals typically do not select their optimal
spherical correction;l the chances of their selecting the proper
cylindrical correction are much less.

Since uncorrected astigmatism may result in a significant
loss of visual acuity,2 visual standards for periscope operators have
for many years been more stringent than standards for other Navy men.3
Yet, according to optometric authorities, astigmatism is the most
widely prevalent anomaly presented for correction:4 it is found in
more than 80 percent of all patients examined.5 Twenty years ago,
Hofstetter reported that 14 percent of individuals in the 20 to 29
age range had astigmatism.6 In a recent survey of 1000 submariners--

men constituting a highly selected sample who had already been

screened to eliminate large amounts of astigmatism--we found that 56




percent had a measurable amount of the defect., 1t appears, therefore,

that an appreciable percentage of otherwise qualified men is liable

to be disqualified from submarine service on this account, at a time

when one of the problems facing the Navy is the recruitment of a

sufficient number of men. ’
If, however, a feasible method of introducing corrections

for cylindrical errors into the periscope optics could be devised,

it would be possible to relax the stringent standards for astigmatism

and to make available a larger number of men suitable for periscope

duty. Such a method was developed during a research project which

measured the vision of astigmats through periscopes.7 It produced

completely satisfactory results. This report describes the method.
In attempting to add corrective lenses for a specific

operator to the optical system of the periscope, there are two

approaches that cannot be taken. First, a cylindrical lens cannot

be introduced at will into the body of the periscope, since it would

disturb its complex optics or otherwise impair its integrity.

Second, a lens cannot be positioned too far outside the eye-piece,

since that makes it difficult to see through the periscope.
Fortunately, the design of the periscope provides another

alternative which avoids both these problems. The eye-piece of the

periscope is so designed that it can be easily removed and positioned

in either of two configurations in order to enable the operator to

lock with either his right or left eye. Figure 1 shows a diagram

of the eye-piece assembly from the front and the side. The side

view shows that there is a rather thick plate to which the eyecup

is attached. This part of the assembly is large enough to contain

a spectacle lens.

All that is needed is a method for insuring that the

corrective lens is always inserted in exactly the same orientation.
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Diagram of the periscope eye-piece assembly from the side (top)
and the front (bottom). The black "T" shaped area in the top
diagram is the slit for the lens holder. The dotted lines in
the lower diagram show the position of the lens holder.
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Figure 2 is a lens holder with a cylindrical lens permanently attached
with the axis at 4Sb. The lens holder can be inserted in only one way
because of its shape and the guide~ridge along the top of the holder.
Once inserted, it does not interfere with the positioning of the eye in
the eyecup. Such a holder with the appropriate correction for each
periscope operator insures optimal vision for each man. Figure 3 is a
photograph of the eye-piece and the lens holder.

In operation, each man could have his own correction in his
own lens holder which could be attached near or to the periscope; when
needed each operator could quickly insert his own lens.

There is one additional advantage. Spherical corrections
could likewise be inserted in the same type of lens holder. This would
permit the use of individuals with spherical errors that are too large

to be compensated for with the current periscope corrections.
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Fig. 2. Diagram of the lens holder showing the position of a
cylinder lens with the axis at 45",
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