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the visual line. The computation took account of this fact. The “practical”
centre of the rotation for the left side M, lies 80.766 — 66.78 — 13.99 mm.
behind the foremost point of the cornea and 23.594 — 22.95 = 0.65 mm.
left to the point of intersection of the cornea and the visual line. For the
point M, those values are: 81.099 — 66.78 — 14.32 mm. and 23.928 —
—22.95=—0.98 mm.

Now let us consider the movements of a point of the cornea which lies
at a distance a from the point A,’. This point may be the point W in fig. 5.
The X- and Y-axes have the same direction as in the former part of the
paper ; but their point of intersection is made to fall on the zero-position
of W, iee. Ay in fig. 7 and in fig. 8. The angle between Ay Ay and the
negative X-axis is called §. We call the coordinates of the point W : b
and ¢ ; £ and 7 are the coordinates of the instantaneous centres of rotation.
It is easy to relate these coordinates to the corresponding ones in the former
system, where the intersection of the axes fell on A,’. In fact, we have :

b=>b'—ajcos® —cos (0 + a)}
c=c —alsin(0 + a) — sin 6}
¢=¢ —acosb
n=mn"+ asin 6,

if a is the angle of rotation.

TABLE Il (lengths in mm) © o > 2 RIGHT
(lengths in mm a — 70.6088
a d b c H %
0° 0 0

3° 15.631 3.3235

3° —0.152 0.822
3° 12.4545 1.745

6° -0.184 1.484
3° 16.5275 4.528

9° —0.320 2.362
30 11.6135 —7.219

12° 0.199 2.974
30 11.620° —4.899

152 0.625 3.561
30 15.9205 —0.322

18° 0.850 4.356
3° L 14.9005 —1.305

21° 1.165% 5.083
30 16.860° —1.865

24° 1.550 5.896
3° 11.805 0.8405

27° 1.829 6.425
3° 15.894 —4.634

30° 2.427 7.146
Average (M,): 14.323 —0.981

Distances between M: and the points (b, ) successively :
14.36; 14.59; 14.72; 15.02; 14.67; 14.43; 14.49; 14.49; 14.51: 14.52; 14.41.
Radius of the right circle — average — 14.565
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Computations have been made for a point in which a == 70.609 mm. and
@ — 18° 58'. The results are shown in Tables III and IV for the right and

TABLE IV (lengths i = 1070 LEFT
(lengths in mm) .0 coss
3 d b c s P
0° 0 0
—30 12.487 —3.0795
—30 —0.1455 | —0.658
—30 14.889 1.019
—6° —0.0365 | —1.442
—3° 12.994 —5.2365
—9 —0.216 —2.130
—30 14.241 —2.1235
—120 —0.197 —2.886
_30 13.767 3.4365
—15°0 0.154 _3.608
—30 16.935 _1.038
—18° 0.3125 | —4.483
_30 11.720 7.2745
—21° 0.943 —5.064
_30 18.379 —12.560°
—24° 0.5745 | —5.987
30 13.276 —0.5915
—27° 0.875 —6.644
_3° 11.208 6.4335
—30° 1.573 | —7.1675
Average (M): 13,990 —0.647

Distances between M, and the points (b, ) successively:
14.005: 14.135; 14.05; 14.30; 14.36; 14.15; 14.205; 13.77; 14.44;: 14.42; 14.025.
Radius of the left circle = average — 14.17.

Distances between M (14.1565; —0.814) and (b—,,c—)...(b, c,) successively:
14.09; 14.505; 14.53; 13.88; 14.32; 14.28; 14.50; 14.43; 14.24: 14.30; 14.18;
14.40;: 14.52; 14.82; 14.46: 14.22; 14.275; 14.27; 14.28; 14.29% 14.175.

Radius of the circle = average = 14.33.

for the left side respectively. The results are plotted in Fig. 8, where
—10,—9, ... Ay, ... 9, 10 is the curve of the point W, and where — 10,
—9,...0,... 8, 9 represent the corresponding centres of rotation. The arcs
which have been drawn through the points have centre-points M, and M;,
whose coordinates are the averages of the instantaneous centres. It is
obvious that the path of the point W is less ‘“circular” still, and the
deviations are more marked than in fig. 7. We know from our former
considerations, that these deviations are, to a great extent, real and so also
is the scattered location of the instantaneous centres of rotation. On the
other hand, the circle passes rather correctly through the points; we may
say that there is “practically” one centre of rotation, if we do not forget
that the real motion is a much more irregular one.

Further investigations may disclose whether the amount of these
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deviations is different in different individuals or even different in one
individual in different circumstances. They may also elucidate the causes
of the deviations.
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I have still some remarks to make about a publication which came out
since I published my former paper 1).

H. HARTINGER used an apparatus like KOSTER's, and he measured, in
a more accurate manner, the shiftings along the line of sight. On the
assumption of a circular movement, centres of rotation were computed for
rotations over 0° — 10°, 0° — 20° and 0° — 30° to the right and to the left.
These centres of rotation lie rather close together. In one case they lie
within a circle with a radius of 0.5 mm. It is obvious that such a treatment
must secure a similar set of points because their location is less influenced
by the instantaneous deviations of the circle. If I treat my data in a similar
way, the centres of rotation come closer together too :

Interval 4 7 & i
0° — —30° 80.936 —23.596 14.160 —0.649
0° — =159 80.557 —24.168 13.781 —1.221
0° — +15° 80.613 —23.542 13.837 —0.595
0° — ~+30° 81.326 —23.904 14.550 —0.957
Such a treatment, however, does not give an analysis of what really
may happen.

1) H. HARTINGER (Jena), Zur Bestimmung des Augendrehpunkts, Berichte ueber die 47
Zusammenkunft der deutschen cphthalmologischen Gesellschaft in Heidelberg, 1928.



