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Recent studies in ocular fatigue have demon 
strated the diagnostic value of a knowledge of 
the fatigue of accommodation, and convergence. 
In addition, experiments have shown that in 
many instances fatigue of accommodation and 
convergence may to a certain extent be corrected 
by exercising the eyes of a patient suffering from 
insufficiency of accommodation and convergence. 
Because of the fact that these studies require an 
ergograph and the fact that the ergographs here 
tofore found suitable are relatively expensive, the 
result of the studies and experiments in ocular 
fatigue have not been available for general use, 
and it is the object of the invention herein dis 
closed to provide an ophthalmic ergograph which 
is reliable and comparatively inexpensive. 
The ophthalmic ergograph of this inventionin 

cludes a movably mounted, test-object carrier, 
means for moving the test-object carrier in one 
direction, a check mechanism for controlling the 
Speed of movement of the test-object, carrier in 
response to the moving means, manually opera 
tive means for stopping and reversing the move 
ment of the test-object carrier, and a kymograph 
for recording the movements of the test-object 
carrier. In one embodiment. of the invention, a 
carriage is slidably mounted upon a bar which ex 
tends between, and which is supported by two 
Spaced standards extending from a base. On one 
of the Standards, there is a holder for a tongue 
depreSSO which a patient bites in Order to fix 
his head. A test-object carrier is mounted on the 
carriage and positioned to display a test object to 
the patient. The test-object carrier is adjustable 
on the carriage. The carriage is moved towards 
the patient by a spring and the speed of movement 
is controlled by a fluid check mechanism. The 
movement of the carriage is arrested and reversed 
by a manually operative lever conveniently lo 
cated for operation by the patient. The kymo 
graph includes a drum rotatably supported by 
the standard distant from the patient. A ratchet 
carried by the drum is engaged by a pawl which 
is actuated upon returning the carriage against 
the action of the spring. The carriage carries 
a stylograph pen holder from which a stylograph 
pen extends into contact with a Web of paper 
around the drum. Thus, the extent of Successive 
novements of the carriage are: recorded. 
Such an ophthalmic ergographis illustrated in 

the accompanying drawings, in: Waich: 
Fig. 1 is a side elevation of the ergograph; 
Fig. 2 is a plan of the same; - - - - 
Fig. 3 is a sectional elevation taken along the 

line 3-3 of Fig. 2; 

(C. 88-20) 

Fig. 4. is a transverse, sectional elevation taken 
along the line 4-4 of Fig. 3; 

Fig. 5 is an enlarged fragmentary, transverse, 
Sectional elevation Similar to Fig. 4; 

Fig. 6 is an end, sectional elevation taken along 
the line 6-6 of Fig. 3; and 

Fig. 7 is a plan of a record made by the ergo 
graph. 
The ergograph illustrated includes a base 

upon which the mechanism is mounted. All of , i. 
the parts are preferably made of metal, the base 
being a solid piece of metal in order to provide 

5 

sufficient stability without the necessity of secur 
ing the ergograph to a fixed support. Two stand 
ards, 2 and 3, spaced apart extend perpendicu 
larly from the base. Each standard includes a 
pair of spaced columns d and b and a cross rail c 
parallel to the base and extending between, se 
cured to and supported by the columns. A pair 
of arms a, and 4b constituting a tongue depressor 
holder extend from the crossrail 2c in a direction 
towards the end edge of the base adjacent the 
standard 2. The arms 4d and 4b are spaced apart 
and each arm has one end secured to the croSS 
rail, 2c and the opposite or free end bifurcated. 
A tongue depressor 5 is received in the bifurcated 
ends of the arms and it is secured therein by 
thumb screws, 4c and 4d threaded into the arms 
4a and Ab respectively. The tongue depressor So 
secured provides a bite fixation, that is, the pa 
tient bites the tongue depressor and thus fixes 
his head in the proper position. 
A pair of parallel bars 6d and 6b extend be 

tween and are supported on the cross rails 2c 
and 3c. These bars are spaced apart so that a 
narrow slot is formed between the bars, and 
at each end, each bar overlaps the cross rail 
to Which the end of each bar is Secured by ma 
chine screws. The bars 6a and 6b support a 
carriage i which is slidably mounted on the bars. 
The carriage is channel shaped and embraces 
the bars, the flanges extending downwardly 
along the sides of the bars. Transverse rollers 
Ta and b, one at each end of the carriage, are 
mounted on pins extending between the flanges 
adjacent the web. These rollers rest upon the 
bars 6d and 6b and provide a rolling support for 
the carriage. At each end of the carriage, the 
fanges thereof extend below the lower edges 
of the bars and pins c and id extending between 
the flanges secure the carriage on the bars. 
Mounted longitudinally of the web of the car 
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riage and secured thereto, a ratchet 7e is re 
ceived between the bars 6a and 6b. A pawl 8 
is pivotally mounted on a pin 9 extending be 
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tween the bars 6d and 6b and it is positioned to 
engage the teeth of the ratchet. The pawl is 
moved about its pivotal connection through a 
vertical rod 3 slidably mounted in the base at 
one end and pivotally connected to the pawl at 
the other end. A lever f, pivotally mounted 
between its ends in a slot formed in the base 
has one end engaging the rod 0 and the other 
pivotally connected to a button 2 mounted in 
the base. When the button is pressed, the rod 
O is actuated through the lever 2 and brings 

the pawl into engagement with the ratchet which 
prevents further movement of the carriage to 
wards the Standard 2. 
On the carriage, there is mounted a test-object 

carrier. The test-object carrier consists of a 
channel shaped base 3a embracing the carriage 
and an upright 3b extending vertically from the 
end nearer the standard 2. The base is pro 
vided with a strip 3c having a downwardly ex 
tending flange into which a thumb Screw 4 is 
threaded. The base is slidable on the carriage 
and may be fixed in any position. On the carriage 
by the thumb screw 4. The upright 3b is a 
sheet metal card holder having one end extend 
ing at right angles and Secured to the base 3b 
and the side edges folded over to embrace the 
edges of a card such as the card 5 having a 
dot of a particular size thereon. 
The carriage is moved towards the Standard 2 

by a Spring and the Speed of in Ovement is COn 
trolled by a fluid check mechanisan. At any point 
in its movement towards the standard, the move 
ment of the carriage may be arrested and re 
turned against the action of the Spring. For 
the purpose of So Operating the carriage, a 
bracket f6 is secured to the Web of the carriage 
and extends downwardly between the bars 6d and 
6b. To the bracket, there is pivotally secured 
One end of a lever 7, the other end of which 
is pivotally Secured to one end of an arm 8 
mounted on a shaft 9 extending from, and jour 
naled in the Side of the casing of a fluid check 
mechanism. The shaft 9 has a gear 20 mount 
ed thereon which meshes With a gear 2 mounted 
on the shaft 22 of the check mechanism. 23. 
The check mechanism may be of any of the Well 
known types but it is preferably an oil type and 
may be of the radial Vane type having a check 
Valve through the Vane and an oil passage from 
one side of the chamber to the other. A valve, 
such as the valve 23a is used in the oil passage 
for controlling the flow of oil and thus the speed 
of movement of the Vane. The shaft 23 extends 
through the check mechanism and there is a 
Spring 24 wound about the shaft. One end of the 
spring is secured to a pin 25 extending from the 
Side of the case of the check mechanism and 
the other end is curled around a lever 26 mount 
ed. On the Shaft 22. The lever 26 is provided. With 
a handle 2 for the manual operation thereof. 
It will be apparent that when the lever 26 is 
moved towards the base, in a counter-clockwise 
direction as illustrated in Fig. 1, the carriage 7 
is moved towards the standard 3. At the same 
time the Spring 24 is wound so that when the 
lever is released, the spring actuates the lever 
in a clockwise direction and the carriage is moved 
towards the standard 2, the speed of movement 
being controlled by the check mechanism. 
Movement of the carriage is recorded by a 

kymograph which is provided for that purpose. 
A plate 27 is secured to and extends downward 
ly from the cross rail 3c. Extending through the 
plate 27 and perpendicular thereto, there is a 

shaft 28 on which a drum 29 is rotatably mounted. 
On the end of the drunn adjacent the plate there 
is a circular ratchet 29a. A pawl 3 is slidably 
mounted on the plate 2 and positioned to engage 
the ratchet. Movement of the pawl 33 to the 
left as seen in Fig. 5 causes the drum to rotate 
counter-clockwise. A pivotally mounted Stop 
pawl 3 prevents rotation of the drun in a clock 
Wise direction. The pawl 36) is spring pressed 
towards the right as seen in Fig. 5 by springs 32 
and 33. A spring 34 maintains the pawl 3? in en 
gagement with the ratchet. The end of the pawl 
30 is provided with a lateral flange 32d, which 
lies in the path of a pin 35a, depending from one 
arm of a bell crank lever 35 pivotally mounted 
On the bar 6d. The other arm of the bell crank 
lever lies in the path of a flange of the carriage 
7. Thus, when the carriage is moved toward the 
standard 3, the bell crank lever is actuated and 
in turn actuates the pawl 30 to rotate the drum 
Slightly. The drum is thus moved for each re 
ciprocation of the carriage. 
A trough shaped sheet metal strip 36 secured 

to the base constitutes a holder for a rolled 
Web of paper 37 which is fed over the drum. 
The end of the Web of paper is inserted in a Slot 
in the Surface of the drum and the paper is held 
tightly against the surface of the drum by a 
tension member 38 pivotally mounted on a pin 
39 extending between brackets 40d and 49b se 
Cured to the base. The tension member is resili 
ently pressed against the drum by a spring 4. 
To the side of the carriage there is pivotally 
secured a rod 42 which extends over the drum. 
In this rod, adjustable thereon, there is a stylo 
graph pen holder 43 which receives and holds a 
Stylograph pen 44 in contact with the Web of 
paper on the drum on which successive move 
ments of the carriage are recorded, as illustrated 
by the record 45 shown in Fig. 7. 
In using the ergograph, the head is fixed by 

having the patient bite the tongue depressor. 
The distance lenses or near lenses are worn and 
the near point of Convergence or accommodation 
is tested five times and averaged. In taking the 
near point the carriage is held at the back of the 
track and the test object carrier is moved on the 
track. The test object carrier is usually receded 
20 mm. from the average near point of converg 
ence or accommodation; if the patient's ac 
commodation or convergence is too poorly SLS 
tained, a greater amplitude of excursion is 
permitted. The time is noted. In testing con 
vergence fatigue the patient permits the test 
object to approach the eyes until doubling 
of the dot on line occurs. At this point, the 
patient actuates the lever to return the car 
riage. In testing fatigue of accommodation a 
line of print is used in place of the dot, and the 
patient stops the forward motion of the test 
object and returns the carriage when the print 
blurs with the right or left eye or with both eyes. 
When blurring Occurs in accommodative fatigue 
plus lenses are placed before the eyes to deter 
mine whether the fatigue is accommodative or 
retinal. 
The test is continued for 10 to 15 minutes, 

after which the duration of the test, the Symp 
toms during and after the test, and the cooper 
ation of the patient are noted. The muscle bal 
ance after the test and also the near point of 
accommodation or convergence are restudied and 
recorded. The ergograph may be used in the 
Same Way for exercising the eyes of patients suf 
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fering from insufficiency of accommodation and 
convergence. . . 

It will be obvious that various changes may be 
made by those skilled in the art in the details of 
the embodiment illustrated and described within 
the principle and Scope of the invention as ex 
pressed in the appended claims. 
I claima: 
1. An ophthalmic ergograph comprising a base, 

a movable, test-object carrier supported by the 
base, means for moving the carrier in one direc 
tion, a fluid check mechanism for controlling the 
Imovement of the carrier under the action of Said 
carrier moving means, manually operative means 
for returning the carrier to its original position, 
and means for recording the extent of movement 
of the carrier. 

2. An Ophthalmic ergograph comprising a base, 
a movable test-object carrier Supported by the 
base, resilient means for moving the carrier in 
One direction, a fuid check mechanism for con 
trolling the movement of the carrier, manually 
operative means for returning the carrier to its 
Original position, and means for recording the 
extent of novement of the carrier. 

3. An ophthalmic ergograph comprising a 
frame, a slidably mounted carriage, a test-object 
carrier mounted on the carriage and movable 
With respect thereto, means for moving the car 
riage in one direction, a check mechanism for 
effecting controlled movement of the carriage 
under the action of said carriage moving means, 
nanually Operative means for Stopping and re 
turning the carriage to its original position, and 
means for recording the extent of movement of 
the carriage. 

4. An ophthalmic ergograph comprising a 
frame, a slidably mounted carriage, a test-object 
carrier mounted on the carriage and movable 
with respect thereto, means for moving the car 
riage in one direction, a check mechanism for 
effecting controlled movement of the carriage 
under the action of Said carriage moving means, 
manually operative means for stopping and re 
turning the carriage to its original position, and 
means for recording Successive movements of the 
carriage comprising a rotatably mounted drum, 
a stylograph pen holder on the carriage and 
means for rotating the drum When the carriage 
is returned to its original position. 

5. An ophthalmic ergograph comprising a 
frame, a slidably nounted carriage, a test 
object carrier mounted on the carriage and mov 
able with respect thereto, a check mechanism 
for effecting controlled in ovement of the car 
riage, manually operative means for stopping 
and returning the carriage to its original posi 
tion, and means for recording Successive move 
ment of the carriage comprising a rotatably 
mounted drum, a ratchet on One end of the 
drum, a Stylograph pen holder on the carriage, 
a pawl mounted in operative relation to the 
ratchet on the drum and means for actuating the 
pawl upon the return of the carriage after move 
inent by Said carriage moving means. 

6. An ophthalmic ergograph comprising a 
frame including a pair of Spaced standards and 
a Support extending between the standards, a 
test-object carrier slidably mounted on the Sup 
port for movement between the standards, means 
for moving the test-object carrier towards one 
of the standards, a check mechanism for con 
trolling the movement of the carriage in response 
to Said carriage, moving means, and manually 

S 
operative means for stopping and returning the 
carriage. 

7. An ophthalmic ergograph comprising a 
frame including two spaced standards and a bar 
extending between the standards, a test-object 
carrier. Slidably Eduinted on the bar for move. 
ment between the standards, resilient means for 
Sliding the carrier along the bar towards orie 
Of the Standards, a check mechanism for con 
trolling the speed of movement of the carrier, 
and manually operative means for stopping and 
reversing the movement of the carrier. 

8. An ophthalinic ergograph comprising a 
frame including a base, two spaced standards 
extending from the base and a bar extending 
between and Supported by the standards, a test 
object carrier slidably mounted on the bar for 
movement between the standards, resilient means 
for sliding the carrier along the bar towards one 
of the Standards, a check mechanism for con 
trolling the Speed of movement of the carrier, 
and manually operative means for stopping and 
reversing the movement of the carrier. 

9. An ophthalmic ergograph comprising a 
frame including a base, two spaced standards 
xtending from the base and a bar extending 
between and Supported by the standards, a holder 
for a tongue depressor on one of the standards, a 
test-object carrier slidably mounted on the bar 
for movement between the standards, resilient 
means for moving the carrier towards the stand 
ard having the tongue-depressor holder, a check 
mechanism for controlling the speed of move 
ment of the carrier, and manually operative 
means for Stopping and reversing the movement 
Of the carrier. 

10. An Ophthalmic ergograph comprising a 
frame including a base, two spaced standards 
extending from the base and a bar extending 
between and Supported by the standards, a holder 
for a tongue depressor on one of the standards, 
a carriage slidably mounted on the bar for move 
ment between the standards, a test-object carrier 
mounted on the carriage and movable with re 
Spect thereto, resilient means for moving the 
carriage towards the standard having the tongue 
depressor holder, a check mechanism for con 
trolling the Speed of movement of the carrier, 
and manually Operative means for stopping and 
reve:"Sing the movement of the carriage. 

11. An ophthalmic ergograph comprising a 
frame including a base, two spaced standards 
extending from the base and a bar extending 
between and supported by the standards, a holder 
for a tongue depressor on one of the Standards, 
a carriage slidably mounted on the bar for move 
ment between the standards, a test-object carrier 
mounted on the carriage and movable with re 
Spect thereto, resilient means for moving the 
carriage towards the standard having the tongue 
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depressor holder, a check mechanism for con 
trolling the speed of movement of the carrier, 
manually operative means for stopping and re 
Versing the movement of the carriage, and means 
for recording Successive movements of the car 
riage comprising a rotatably mounted drum, a 
Stylograph pen holder on the carriage and means 
for rotating the drum upon returning the car 
riage after movement by said resilient means. 

12. An ophthalmic ergograph Comprising a 
frame including a base, two spaced standards 
extending from the base and a bar extending 
between and Supported by the standards, a holder 
for a tongue depressor on one of the Standards, 
a carriage slidably mounted on the bar for move 
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ment between the standards, a test-object carrier 
mounted. On the carriage and movable with re 
spect thereto, resilient naeans for moving the car 
riage towards the standard having the tongue 
depressor holder, a check mechanism for con 
trolling the speed of movement of the carrier, 
manually operative means for stopping and re 
versing the movement of the carriage, and means 
for recording Successive movements of the car 

riage comprising a drum rotatably mounted at 
a level below the bar, a ratchet on one end of 
the drum, a stylograph pen holder on the car 
riage, a pawl mounted in operative relation to 
the ratchet on the drum and means for actuat 
ing the pawl upon return of the carriage after 
movement by Said resilient means. 

CONRAD BERENS. 


