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THE RELATION OF VISUAL ACUITY TO CDN‘.FERGENCE
: AND ACCDMMDD&TIDN 1

ENDEL TULVING? .

Measured visual acuity is usually
expressed as the  reciprocal of the
angle that the minimally visible
spatial extent or gap subtends at the
observer’s eye. This practice im-
plies that the actual size of the acuity
target and its distance from O are
immaterial and that what determines
the resolution threshold is the size
of the retinal image of the object.
Several experiments have, however,
been reported showing that there are
exceptions to this rule. The evidence
appears to show that wvisual acuity
is independent of observation dis-
tance when the distances are larger
than one or two meters, but that it
decreases with decreasing distances
below this limit (1, 5, 7, 8, 9).

Various explanations have been
offered to account for this phenom-
enon. The most prominent among
these has been the suggestion that,
since convergence and accommoda-
tion necessarily covary with the
distance of the test object, either
or both of them may be related to this
phenomenon (3, 8, 10). So far no
direct evidence has been awvailable
to evaluate this hypothesis. The
experiment reported here was designed
to provide such information.

1'This report is based on a part of a disserta-
tion submitted to the Graduate School of Arts
and Sciences of Harvard University in partial
fulfillment of the requirements for the Ph.D.
degree in psychology. The research was sup-
ported by the WNational Science Foundation
under grant No. G1280. The author is greatly
indebted to E. G. Heinemann and o E. G.
Boring for their advice and criticism.
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Apparatus—The apparatus consisted of
three main parts: a haploscope for varying the

.convergence of (s eyes, a continuously variable

acuity target, and an optical system to provide
uniform illumination of the target.

A commercial troposcope, Wottring Moadel
4 B, manofactured by American Optical
Company, was modified to serve as a simple
haploscope. The right arm of the haploscope
was fixed, so that the right eye looking into it
remained always in its primary position. The
left arm could be turned both horizontally and
vertically about its center of rotation which
coincided, more or less, with the center of
rotation of O's left eye. The adjustments of the
left arm were made to vary the convergence of
the left eye. Thus all converging was done by
(s left eye only, whereas the right eye in its
primary position saw the acuity target.

Each arm of the haploscope was 100 cm
long. At the far end of the right arm was a
circular opening through which the acuity
target could be seen when exposed. A small
bright dot, about 1 mm. in diameter, was
reflected from a cover glass inside the arm and
served as the right fixation point. ~ A similar
fixation point was also placed at the far end of
the left arm. When the target was not exposed
but both fixation points were turned on, the
0 looking into the instrument saw a totally
dark field with two fization points. When the
convergence of O's left eye corresponded to the
setting of the left arm of the haploscope, the
two fixation points were seen fused as one.

The acuity target consisted of two wvertical
parallel black lines seen against an evenly il-
luminated circular field 17.5 mm. in diameter
which, at a distance of 100 cm., corresponds to
visual angle of 1°.  The width of the black lines,
formed by two very taut wires, was .014 in.
or ] min. 15 sec.inangular measure. Thedistance
betwesn the two lines could be continuously
varied by E and read to the nearest 107 in.,
corresponding to approximately % sec. of arc.

The optical system consisted of a ribbon
filament lamp, a pair of condensing lenses, a
filter holder for the insertion of neutral density
filtars, a circular shutter disk, and a flashed
opal screen.  The acuity target was seen against
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