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This inventio 3'elates to methods and appara 
tus for treating and testing eyes. 

It is the main ooject of this invention to pro 
vide novel and improved methods and apparatus 

5 for treating convergent, alternating and diver 
get Squirt. - 

the objects and advantages of the present in 
wention will more fully appear from the foll 
lowing description made in connection with the 

0 accompanying drawings, wherein like reference 
characters refer to the same or similar parts 
throughout the various views and in which ap 
parats that may be used for carrying out my 
methods is disclosed. 
Fig. 3 is a view in side elevation illustrating my 

novel apparatus for treating convergent and al 
ternating Squint, as well as apparatus that may 
be used or treating divergent Squaint: . 

Eig. 2 is a plan view of the Sarae, the motor, 
20 light and chair not being shown; 

Fig. 3 is a view in front elevation of the upper 
portion of the mirror stand; 

Fig. 4 is a view in elevation illustrating the 
face of the rotating disk; 

Sig. 5 is a horizontal section taken on the line 
5-5 of Fig. 4, aS indicated by the arrows; 

Fig. 6 is a vertical section taken on the ine 
6-6 of Fig. 2, as indicated by the arrows; 

Sig. is a view in front elevation of a pair of 
prisinatic spectacles that may be used; 

3ig. 8 is a plan view of the spectacles shown 
in Fig. , one portion of the spectacles being 
shown in horizontai section; and 

iFig. 9 is a perspective view of an auxiliary prism 
that may be used. 
The apparatus will be first described and the 

methods of treating and testing eyes will then 
the explained in connection. With the apparatus 
show. 

There is preferably provided a chair i0 of a type 
that can be conveniently used for opthalmic pur 
poses. This chair may include a bracket 11 se 
cured to the back support, which bracket has a 
guide portion within which a bar 12 is mounted 
for vertical adjustment. A second bracket 13 
is secured to the upper end of the bar 12 and this 
bracket carries the usual head support 14 and also 
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has a vertical guideway within which a bar-like 
standard 15 may be conveniently mounted for 
Vertical adjustment. The bracket 11 carries a 
set Screw i6 for adjustably holding the bar 12 
with the head rest 14 placed at the proper level 
for Supporting the head of a patient sitting in the 
chair i0. Bracket 13 carries a set screw 17 for 
adjustably holding the standard 15 at a desired 
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level. The standard 15 has secured to its upper 
end a variable speed reversible electric notor 18 
of any suitable type and including a, forwardly 
projecting motor shaft i80 and a disk 8). The 
detailed construction of the motor i8 illustrated 
Will not be described, inasmuch as any type of 
variable speed and reversible motor may be sub 
stituted for the motor 18, or any other suitable 
source of power may be used for driving the shaft 
8d. The shaft 180 carries at its forward end a 

disk 19 which is of special construction. This disk 
has an irregular shaped figure 20 painted, printed 
or otherwise impressed thereon, which figure is 
colored to sharply contrast, with the background 
of the disk. The figure 20 that is preferably 
used is roughly formed in the shape of the latter 
E, and this figure as viewed in Fig. 4, includes 
a vertical bar eccentrically disposed on the disk 
and three horizontal bars joining the vertical bar, 
the vertical bar projecting downwardly to the 
edge of the disk below the lower horizontal bar. 
The main central portions of the cars forming 
the Figure 20 are preferably, though not neces 
sarily, colored black, while the marginal edges 
of the bars will preferably, though not necessari 
ly, be colored by contrasting lines of red and 
blue, all as indicated by the shading Fig. 4. The 
background of the disk 19 will preferably be 
colored white to bring out the Figure 20 in Sharp 
contrast. The disk 19 is provided with a slot 190, 
which extends longitudinally of the long bar ver 
tically disposed as shown in Fig. 4, and a target 21. 
is carried by the disk in an eccentric relation 
thereto and mounted for adjustment in the slot 
9a. The target 21 includes a circular plate 21q. 
having concentric corrugations formed thereira 
preferably alternately colored red and white as 
indicated. There is a button 21b formed of glass 
and preferably of red color and having its surface 
cut in facets centrally located relative to the 
plate 21a and this button has secured thereto a 
screw 21c which projects through the slot 9a. A 
thumb nut 21d fits onto the rear end of the Screw 
21c and is adapted to be used to hold the target 
on the disk 19 in a desired adjusted position in 
the slot 19a. It will be seen that the spacing of 
the target 21 from the center of the disk can be 
readily varied by moving the disk upwardly or 
downwardly in the slot 19a after the thumb nut 
21d is loosened. There is preferably secured to 
the upper end of the motor 18 a goose neck lamp 
22 including a shade 22a and an electric bulb 22b 
adapted to be positioned above the disk 19 to 
throw light on the same. 
A mirror stand is provided for supporting three 
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mirrors and although this stand may be Variably 
constructed, it is shown in the drawings as includ 
ing a vértical pipe 23 supported on a four legged 
spider 54 to which castors 55 are secured, in order 
that the stand may be readily moved on a floor 
from one place to another. A vertical rod or 
pipe 24 fits within the pipe 23, projects above 
the same and is extensible upWardly and down 
wardly relative thereto, there being a set screw 
25 in the upper end of pipe 23 provided to hold 
the rod 24 at the desired level from the floor. 
The rod 24 carries at its upper end a four-way 
fitting 26 to which a pair of oppositely disposed 
and laterally projecting horizontal sleeves 27 are 
Secured, the said sleeves being rectangular in 
vertical cross section. A horizontal bar 28 of 
rectangular shape in vertical croSS Section is Se 
cured to the fitting 26 and extends forwardly 
therefrom at right angles to the sleeves 2 and 
a sleeve 29 receives the bar 28 and is adjustable 
forwardly and rea, Wardly on this bar. The sleeve 
29 is Secured to a vertical pipe or bar 30 by an 
elbow 31, and a similar elboW 32 connects the 
upper end of the pipe 30 to a horizontally dis 
posed sleeve 33 similar in all respects to the 
sleeve 29, but spaced above the same. A bar 
34 of rectangular shape in Vertical cross Section 
slidably fits within the sleeve 33 and this bar 
at its forward end carries an adjustable clamp 
ing socket 35. Within which a ball mounted. On 
the rear side of what may be called a main mir 
ror 36 fits. The mirror 36, it will be readily 
seen, can be extended forwardly or rearwardly 
relative to the vertical pipe 23 of the Stand, 
can be raised and lowered as the bar 2d. is raised 
and lowered, and it can be tilted at a desired 
angle by reason of the universal joint formed by 
the socket 35 and the ball fitting therein. Fit 
ting within the two sleeves 27 are bars of rec 
tangular shape in croSS Section and these bars 
are extensible laterally inwardly and outwardly 
from the sleeves 27 and these bars have Secured 
to their outer ends elbows 38 to which vertical 
pipes 39 are connected. The pipes 39 carry el 
bows 40 at their upper ends which have rear 
wardly projecting horizontal sleeves 41 secured 
thereto. The sleeves 43 are of rectangular shape 
in vertical cross section and carry rearwardly 
projecting bars 42 for forward and rearward 
sliding movement therein. The rear ends of the 
bars 42 are connected to elbows. 43 to which 
horizontal bars 44 of rectangular shape in ver 
tical cross section are secured. The bars 44 
diverge outwardly toward their rear ends at ap 
proximately 45° angles to the bars 42. Mount 
ed on the bars 44 for adjustable sliding move 
ment are sleeve carrying arms 45, set Screws, 46 
being applied to these arms for holding them 
On the bars 44 at desired adjusted positions. The 
arms 45 have clamping sockets 47 formed at their 
free ends Within Which ball members 48 secured 
to the backs of what may be called auxiliary 
mirrors 49 fit. The two auxiliary mirrors 49, 
it will be seen, can be raised or lowered to the 
desired level from the floor as the main mirror 
36 is raised or lowered. The mirrors 49 may be 
spaced nearer or farther apart by sliding the 
bars 37 in the sleeves 27 and the auxiliary mir 
rors can be adjusted forwardly and rearwardly 
relative to the main mirror 36 by sliding the bars 
42 forwardly and rearwardly in the sleeves 41. 
Also adjustment of the mirrors along diverging 
lines can be made by loosening the set screws 
46 and sliding the arms 45 on the bars 44. The 
mirrors may be given the desired tilt due to the 

universal joints formed by the ball socket 47 and 
ball members 48. Preferably as many parts of 
the mirror Stand as possible will be made of hol 
low construction to lighten the same. The Spider 
24, however, will be made preferably from Solid 
material so as to give the stand stability. 
As part of my apparatus, I provide a pair of 

Spectacles shown in FigS. and 8, which include 
a spectacle frame 50 carrying circular prismatic 
lenses 51 of triangular formation in horizontal 
cross section. These lenses 51 are preferably 
mounted for rotation in the spectacle frame 50, 
so that they may be turned with their widened 
or base portions outwardly or with their base por 
tions inwardly. The lenses 51 at their rear Sides 
have frosted segments 51a adjacent the base 
edges of the lenses. I also use in connection with 
my apparatus triangular shaped prisms 52 hav 
ing bases mounted in holders 53. 
My apparatus is used in testing eyes for both 

convergent and divergent Squint and is also used 
in treating patients for correction of both diver 
gent and convergent squint. With Eny previous 
So-called "Eye testing apparatus' upon which I 
Secured a United States patent on March 22, 1927, 
Patent No. 3,622,215, I was able to test and treat 
eyes for divergent Squint. My present apparatus 
is a great improvement over the apparatus dis 
closed in my atent No. 1,622,215 for treating 
divergent Squint due to my new construction of 
rotating disk and also due to the fact that I use 
prisms such as the prisms 5l in Spectacles shown 
in FigS. 7 and 8, or prisms. Such as the prisms 52 
shown in Fig. 9 with my apparatus. In treating 
a patient for divergent Squint, the mirror stand, 
although it may be used, need not necessarily be 
used, and the rotating disk 19 need not be mount 
ed on a chair such as the chair 10. The patient 
to be treated will preferably be seated So that he 
faces the rotating disk 19, or if the chair and 
mirror stand are used, the patient may be seated 
in the chair 10, so that the image from the rotat 
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ing disk 19 will be reflected to the main mirror 36 
and thence to the eyes of the patient. The aux 
iliary mirrors, if the mirror stand is used, will be 
swung out of the way. The spectacles shown in 
Figs. 7 and 8 will be applied to the eyes of the 
patient for divergent Squint with the widened 
base portions of the prisms 51 turned outwardly. 
When the rotating disk 19 is set in operation, the 
patient will follow the button 21b of the rotating 
target 21 with his eyes without moving his head. 
The faceted button 21b being of a bright color, 
preferably red, and located in the center of the 
target made in concentric alternating bands of 
color, will cause central fixation of the eyes on 
the button, while the figure 20 on the disk will 
produce peripheral fixation. As the figure 20 
is irregular in shape, eye fatigue is prevented by 
reason of the constant change in appearance of . ; 
the figure 20 as the disk rotates. The monotony 
of staring at a single object with a never varying 
background is thus relieved, and the eyes of the . 
patient Will not tire. Of course, as the disk ro 
tates, the eyes of the patient will lollow the 
target 21 and this will exercise the eyes. The 
prisms 51 with their bases disposed outwardly 
will cause the muscles of the eyes to strain to 
move the pupils of the eyes inwardly if the target 
is to be properly viewed without blurring and 
without causing the patient to see double. The 
frosted portions 51a on the prisms 51 of the 
spectacles will, of course, be disposed outwardly 
when a patient is being treated for divergent 
squint and these frosted portions will tend to 
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draw the eyes inwardly. As the motor 18 is a 
reversible and variable speed motor, the speed 
and direction of rotation of the disk 19 may be 
varied for different patients and for the same 
patient after having been treated by use of the 
apparatus for sometime. Also the target 21 can 
be adjusted to and from the center of the disk 
19, SO that the target may be caused to move in 
circles of greater or less diameter for producing 
Variance in the amount of movement given to the 
patient's eyes during treatment. Of course, the 
distance that the patient may be placed from the 
disk, may be also varied for different cases. After 
the patient has been treated for sometime with 
the use of merely prisms 5i found in the spec 
tacles, the angularity of the prisms used may be 
increased, or if desired, the prisms 52 can be 
used in conjunction. With prisms 5. As the eye 
sight of the patient becomes better from treat 
Irent, the angularity of the prisms will be greatly 
increased, the number of dioptrics used in vari 
ous prisms being varied for different patients. 
The chief improvement in my present apparatus 

OVer any previously patented apparatus, appears 
in connection with the treatment of convergent 
Squint known as cross eyes. The patient to be 
treated for convergent squint will preferably be 
Seated in the chair 10 and the head rest 14 will be 
adjusted So as to properly Support the back por 
tion of the head of the patient. The eyes of the 
patient will take the position designated by the 
letter E in Figs. and 2 of the drawings. The 
motor 18 will be set in operation to rotate the 
disk 19 and the nirror stand Will be moved. On 
the floor to the desired spacing from the eyes 
of the patient. The main mirror 36 will then be 
adjusted so that as the patient looks into the 
mirror, the image of the rotating disk 19 may be 
clearly viewed by both eyes of the patient. As the 
mirror 36 may be adjusted in height, and longi 
tudinally to and from the eyes of the patient and 
as the mirror can be tilted at any desired angle, 
it will be readily seen that there is no difficulty 
involved in properly positioning the mirror rela 
tive to the eyes of the patient and to the disk 19. 
The two auxiliary mirrors 49 will then be adjusted 
relative to the eyes of the patient and to the 
disk 19, so that the left hand auxiliary mirror 
may reflect an image from the rotating disk to the 
left eye of the patient, while the right hand mirror 
49 may reflect an image from the rotating disk to 
the right eye of the patient. The spectacles shown 
in Figs, 7 and 8 will be applied over the eyes 
of the patient with the bases of the prisms 51. 
turned inwardly as shown in the dra Wings. The 
patient will then focus his head so that the eyes 
may run directly to the main mirror 36 and the 
patient will fix his eyes on the image of rotating 
target 21 and move his eyes in a circular path as 
the disk 19 rotates, so as to follow the button 21b 
of the target. At the same time that the patient 
looks into the main mirror 36 with both eyes, he 
will follow the image of the rotating target in the 
left hand auxiliary mirror 49 with his left eye and 
will follow the image of the target as reflected by 
the right hand auxiliary mirror 49 with his right 
eye. By following the images of the rotating disk 
as reflected by the auxiliary mirrors 49, while at 

O 
the same time following the image of the rotating 
disk in the main mirror 36 with both eyes, the 
extrinsic muscles of the eyes will be exercised and 
the eyes of the patient will tend to diverge instead 
of to converge. Of course, the frosted portions 51 
of the spectacles will assist materially in pre 
venting the eyes from following their normal 

3. 
tendency to converge, inasmuch as the patient to 
See must follow around the Outer edges of the 
frosted sections of the prisms 5i. As the patient 
continues his exercises, prisms of greater angul 
larity or greater prisin dioptricS Will be Substituted 
for the original prisms 51 in the spectacles or the 
prisms 52 may be used to Supplement the action 
of the prisms 51. By use of the three mirrors, 
together with the base in prisms, the muscles of 
the eyes will be gradually built up, so that the 
eyes instead of tending to converge constantly and 
CrOSS, will properly focus on an object. Of course, 
the rotating target as in treating divergent squint 
keeps the attention of the patient and produces 
an even development of the muscles of the eyes, 
While the eyes are focused in divergent relation. 
It is sometimes desirable to adjust the auxiliary 
mirrors laterally inwardly and outwardly rela 
tive to the central mirror, and this can be readily 
accomplished by use of the present stand. Also 
the longitudinal position of the auxiliary mirrors 
may be adjusted relative to the line between the 
main mirror 36 and the eyes of the patient. It is, 
of course, not essential that the chair iO be used 
in treating convergent squint but the chair is 
convenient for properly locating the patient, the 
rotating disk 19 and the three mirrors that are 
used. 

Alternating Squint Will be treated by use of the 
present apparatus by use of the three mirrors 36 105 
and 49 in much the same manner as convergent 
squint is treated. It will be readily understood 
that the eyes can be tested for convergent, diver 
gent and alternating Squint by use of the present 
apparatus by determining the fusion power of 10 
the eyes by placing prisms of different known 
prism dioptrics Over the eyes either base in 
wardly or base outwardly and thus determining 
the number of prism dioptrics that can be used 
before the eyes will not fuse, i.e. before the eyes 115 
will see two images of the rotating disk in one 
or more of the mirrors. It will be seen that my 
method of treating convergent squint consists 
essentially in simultaneously reflecting three 
images from a single target, preferably a rotatable 12 
target. to the eyes of the patient, one image of 
which will be reflected to both eyes of the patient 
in a straight forward line of vision, One inage of 
which will be reflected to one eye of the patient 
along a line angular to the straight forward line 125 
of vision and at one side thereof, and the other 
image of which will be reflected to the other eye 
of the patient along a line angular to the straight 
forward line of vision and at the other side there 
of. In the drawings Figs, i and 2, the dotted lines 
indicate the line of vision from the two eyes of a, 
patient when the patient is being treated for con 
vergent squint. m 

it will, of course, be understood that various 
changes may be made in the form, details, ar 
rangement and proportions of the parts of any ap 
paratus and in my methods for treating and test 
ing eyes without departure from the scope of the 
present invention, which generally stated, con 
sists in the matter shown and described and set 40 
forth in the appended claims. - 
What is claimed is:- - 

... The method of treating eye squint, which 
consists in bringing a rotating target into the 
straight forward line of vision of both eyes of 45 
the patient, while at the same time bringing a 
rotating target into a line of vision from the left 
eye of the patient laterally spaced to the left of 
the straight forward line of vision of the patient 
and simultaneously bringing a rotating target 150 
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into a line of vision from the right eye of the pa 
tient laterally spaced to the right of the Straight 
forward line of vision of the patient. 

2. The method of treating convergent and al 
ternating eye squint which consistS in locating 
triangular prisms base inward ahead of the eyes 
of the patient, bringing a rotating target into the 
straight for Ward line of Vision of both eyes Of 
the patient, simultaneously bringing a rotating 
target into a line of vision from the left eye of the 
patient laterally spaced to the left from the 
straight forward line of vision of the patient and 
simultaneously bringing a rotating target into a 
line of vision from the right eye of the patient 
laterally spaced to the right, of said Straight for 
Ward line of Vision. 

3. The method of treating convergent and al 
ternating eye squint which consistS in Simulta 
neously reflecting three images from a Single 
target to the eyes of the patient, One image of 
which is reflected to both eyes of the patient along 
a straight forward line of vision from the patient, 
one image of which is reflected to one eye of the 
patient along a line angular to the straight for 
ward line of vision and at one side thereof and the 
other image of which is reflected to the other eye 
of the patient along a line angular to the straight 
forward line of vision and at the other side 
thereof. 

4. The method of treating convergent and al 
ternating eye Squint which consistS in Simulta 
neously reflecting three images from a single "O- 
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tating target to the eyes of the patient, One image 
of which is reflected to both eyes of the patient 
along a straight forward line of vision from the 
patient, one image of which is reflected to One 
eye of the patient along a line angular to the 
straight forward line of vision and at one side 
thereof and the other image of which is reflected 
to the other eye of the patient along a line angu 
lar to the straight forward line of vision and at 
the other side thereof. 

5. The method of treating convergent and al 
ternating eye Squint which consistS in placing 
triangular prisms bases inward in front of the 
eyes of the patient and simult&Ineously reflecting 
three images from a Single target to the eyes Of 
the patient, one image of which is reflected to 
both eyes of the patient along a Straight for Ward 
line of vision from the patient, one image of which 
is reflected to one eye of the patient along a line 
angular to the straight forward line of vision and 
at one side thereof and the other image of which 
is reflected to the other eye of the patient along 
a line angular to the straight forward line of 
vision and at the other Side thereof. 

6. The method of treating convergent and al 
ternating eye squint which consistS in placing 
triangular prisms bases inward in front of the 
eyes of the patient and Simultaneously reflecting 
three images from a single rotating target to the 
eyes of the patient, one image of which is re 
flected to both eyes of the patient along a Straight 
forward line of vision from the patient, one image 
of which is reflected to one eye of the patient 
along a line angular to the straight forward line. 
of vision and at one side thereof and the other 
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image of which is reflected to the other eye of 
the patient along a line angular to the straight 
forward line of vision and at the other side 
thereof. 

7. An optical apparatus for the treatment of 
convergent and alternating eye squint compris 

2,96,288 
ing in combination, a target adapted to be mount 
ed adjacent the head of the patient, means for 
rotating said target, a main mirror forwardly 
disposed from said target and positioned to re 
flect an image from the target to the two eyes of 
the patient and a pair of auxiliary mirrors 
mounted forwardly from said target and respec 
tively laterally disposed relative to the two side 
edges of said main mirror, one of Said auxiliary 
mirrors being positioned to reflect an image from 
said target to the right eye of the patient and 
the other of said auxiliary mirrors being posit 
tioned to reflect an image from the target to the 
left eye of the patient. 

8. An optical apparatus for the treatment of 
convergent and alternating eye squint con 
prising in combination, a target adapted to be 
mounted adjacent the head of the patient, a main 
mirror forwardly disposed from the target and 
positioned to reflect an image from the target to 
the two eyes of the patient, a pair of auxiliary 
mirrors mounted forwardly from Said target and 
respectively laterally disposed relative to the tWO 
side edges of said main mirror, one of Said auxilia 
alry mirrors being positioned to refect an inage 
from said target to the right eye of the patient 
and the other of Said auxiliary mirrors being po 
sitioned to refect an image from Said tai'get 0 
the left eye of the patient and triangular prisins 
having their bases inwardly disposed adapted to 
be positioned in front of the eyes of the patient. 

9. The apparatus defined in clain 8, and means 
for rotating Said target. 

10. An optical apparatuS for the treatment of 
convergent aid alternating Squaint Comprising 
in combination, a, chair Within Which a patient is 
adapted to be seated, a rotating target nounted 
above Said chair, a mirror Stand disposed for 
Wardly fro Said chair and novable to 2nd fiOil 
Said chair, a rain mirror Outed. On Said raisor 
Stand for universal adjustment and adapted tC ge 
positioned to reflect an image from Said target, 
to both eyes of the patient and a pair of auxili 
ary mirrors mounted on said mirror stand in lat 
eral relation respectively from the WO side edges 
of Said main mirror and adjustable, One of Said 
auxiliary mirrors being adapted to be positioned 
to reflect an in age from the target to the right 
eye of the patient and the other of Said auxiliary 
imirrors being adapted to be positioned to reflect 
an image from the target to the left eye of the 
patient. 

ii. An optical apparatus for the treament of 
Converging and alternating eye Squint, Compris 
ing in combination a target, means for rotating 
Said target, means for mounting Said target rela 
tive to the head of a patient to be viewed by both 
eyes of the patient in the straight forward line 
of vision and a pair of mirrors mounted respec 
tively laterally relative to the forward line of 
vision, one of said mirrors being so positioned 
relative to said target and Said Second Inentioned 
means as to reflect an image of Said target fron 
a point laterally to the right of the forward line 
of vision to the right eye of the patient and 
the other of Said mirrors being SO positioned 
relative to said target and said second mentioned 
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means as to reflect an image of said target from 
a point laterally to the left of the forward line 
of vision to the left eye of the patient. 

THEODORE J. ARNESON. 
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