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Figure 2:

(Target diagrams taken from Ogle and Prangen, American
Journal of Ophthalmology, Vol.3Z, pe-L1O7L]

The center (c) line was observed on the two sides of the stereo-
scope fused. The adjacent parallel lines, top or bottom, were seen
by each eye respectively. Lau discovered that both lines (top or bot-
tom) had to be diSplaced in>the same direction before they could be
seen as three straigh£ parallel lines. Tﬁe magnitude of the displace-
ment increased if the movable arms of the haploscope were rotated.
He deduced from this that the visﬁal axes in his observation were
slightly behind the position of the central fused line. Today this
concept has been expanded to state that the visual axes may to a lim-
ited extent intersect before or behind the visual plane without disrup-
tion of singular binocular vision.

Similar observations were reported by Hofmann and Lewin and

Sakuma, but it was not until 1928 under the designation of retinal
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Figure 3:
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(Graphs taken from Martens and Ogle, American Journal
of Ophthalmelogy, Vole 47, peti58e)

Using the same apparatusz Ogle also studied the fixation disw
parity in the vertical meridian. He found resulis similar to those in
the horizontal meridian except that ﬁhe data were linear father than
a sigmoid curve. He also found that the eye adapted to the vertical
prism. This adaptation resulted in a gradual return of the fixation
diSpafity induced by the prism to thé pre-prism value. Once the adap-
tation had oécurred, removal of the prism produced fixation disparity

in the opposite direction to that originally produced by the prism.
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Mitchell and Ellerbrock made studies similar to Ozle'ls on the
3o o PR J L C IR g o ot ] A
acdaptation that occurs in fixation disparity during forced converw
" . ~ 3 SN DS SR, N A T R N L, .U oyt FUSESRPGIT . T
gence. Ogle demonstrated that this existed in the vertical meridian,

wnile Mitchell and Zllerbrock showed the same phenomenon in the horie

o -

zontal meridign. This they found to be true for forced divergence,

n .0 A T o

No compensation was demonstrated for forced convergence. It ssems

- . . . I

that the mechanism which maintains fusicn is unigue in this respect.

Oglc noticed in his experiment that an increase in target size
brouzght about an increzse in {ixation dispearity. Shepherd studied

this observation more carefully using tarsets varying in size from

one to eighteen degrees, and found that the actual correlation using

the product~moment method was minus 26. He concluded that no rela-

A
i

tionshipn existed between target size and fixabtion disparity.

The existence of fixation disparitiy been chuilonceo by

Verhoeff, who believed that experiments previously carried out had

not actually demonstrated the presence of fixation disparity because

aliznment of the lines seen by each eye requires strong attention,

ne
=

o

and thereéfore attention must be withdrewn from the object of fixaw

2 3

tion. He also criticized Jampolsky'’s data, since many of the subjects

used in his experiments had evidenced strabismus earlier in life. 4le
though Verhoeff's point of view secems reasonable, studies where fixas
ion disparity is measured using flashing techniques do not support

his argunent.
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lateradt schoria teste. (It was arbitrarily declded that all data from
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subjects with less than 20720 far point visuel acuity, with correction,

. I I S SN I 5 - 3 et A e
only subjects with binocular vision were

move his head forward until his forehead touched

look into the telebinocular. The left eye-plece was occluded, and the
subject's attention was dirvected to the left vertical line with 2 pointere

He was then asked to turn the micrometer dial wntil the top arrow appeared

in alignment with this lefl vertical line. The micrometer reading of this

o

position was recorded as the base line. The occluder was

from the left ¢ d how many targets he
could see., If he saw two, he was insiructed to move his head slowly

cnes - LT ho was unable to make the two targets into ons, he was elimingted

from the experiment. I he was able to make the two T gets into one,
he was then instructed to move forward until his ;creheag_ﬁouched the

target doubicd again when he moved his
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plus sign and exo dlsparity by 2 minus signe

The method in which prism units woere oblalned in the telsbi-
nocular was as follows. After the base reading was ooﬁai%ed for
each subject, the constant, K=.1063, was added to it. This gave the
position of the immovable arrow for the individual, This center was

. to determine the amount of lateral displacement in each trial,

Py

o
o8

se

" :

which was obtained in inches and then converted into centinmetsrs by

4.

tiplying oy 2.5%. The telebinocular stage distance, 18.5 centi-

st
=

l.-.J
T

‘.

meters, when converted to meters and divided into the displacement
in centimeters, yields prism diopters. Since the telebinocular dise
tance and 2.54 are constant numbers, these could be combined into

one constant, 13.7. This constant could be multiplied by each lateral

displacement to obtain prism diopters.

Illuskration of Subject # 1:

B-= Base reading R = ,3020

X = .10585 B = ,21081

R = Alignment of arrow L=Rw (B4 K

L = Lateral displacement L= ,3020 - (L2108 + ,1065)
L= e0153a eso displacement

Convers
d = dis
Li= late
Ii= 2,5
Prism 43
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should be determined by a mechaniswm such as proximal convergence

L)

{the effect of a suojeC"s avareness that the target 1s actuslly

wWithin arn's r ﬁnm'ﬁmnatﬁmdmmmwsmmhﬂﬁh_Omvmﬂd
expect more cso fixation disparity (or less exo fixation dlSpuriiT)

as

in the stereoscope, and the findings supported this expectation, A1l
but five of the subjecis showed consid@réblv more eso fixation dise
parity in the telebinocular than in the %real environmentd®,

The fixation dispariily measured in the telebinocular was
icantly greater magnitude than that found in the 'real en-

vironment'., This would suggest that in a elinical SltumulOT if the

n a telew
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s small, it is probably insignificant in a real environ-

7

ment. Therefore it is unrealistic to meke a judsment zbout fixation

disparity from what may be measured in a telebinoccular, withoubt cone
sidering proximel convergencao.

In this project we have
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measuring and guanti y ng the effect of proximal convergence on the

[,

fixation disparity. This involves the assumpition that

A

imal convergence is equal to the mean of the cbtained differences (see

paze 19). This was found to be 1785, as previously stated. (This

ner factors sre not significantly involved.)

1 3 o 4 ’ ol BN Y~ e *an N
obtained at distances of less than twenty feet., This is a potential
subject for further study by others interested in fixation disparity.
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ne formula for st

q») .:
‘J )/"'5
This ig the standard deviation sround the mean of the difference

oetween the two experimentel conditions.
tandard Errvor of the mean. difference..

standard error of the mean differences:

distribution is ¥ = d , where d =
, S3
sample mean difference . {£d ), énd Sw= standard crror of the mean
£C S

For the purpose of this ewperiment, the degress of freedom,

¢f, = N=t, Since data from thirty-three subjects were used,
af = 32, The fteble of © vala'S’i cicates that if d = 0, the prob-

1 =

ability of © = 2.75, or greater, will occur by chance only one
~C e

poYr cgnt of the time. Since we obtained a value of t = 4.3857,

the null hypothesis is
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