- .No. 854,093 I PATENTED MAY 21, 1907.
- ' ~ F. KENNEDY, o f -
- NEUROPTOMETER.
- APPLIGIATI_OH- FILED JURE 9, 19086,

N Pt

p MNitnesses |

_ attmm,&




10

5

20

25

20

35

40

“troit, county of Wayne,

. UNITED STATES PATENT OFFICE.

OF DETROIT, MICHIGAN.

NEUROPTOMETER.

No. 854,093.

Specification of Letters Patenv.

Patented May 21, 1907.

Application filed June 9, 1906, Serial No, 321,078,

——— e ——

To all whom 1t may cOCEriv:

Be it known that I, FRANK KENNEDY, &
citizen of the United States, residing at De-
State of Michigan,
have invented a certain new and useful Im-
provement in Neuroptometers; and I de-
clare the following to be a full, clear, and ex-
act description of the same, such as will enable
others skilled in the art to which 1t pertains
‘o make and use the same, reference being had
to the accompanying drawings, which Torm a
part of this specification. ' -

My invention relates to an Improvement

Sn an instrument for measuring the accom-

modation and convergence of the muscles ol
the eye, shown 1n the accompanying draw-

Ings and more particularly set forth in the

following specification and claims.

In the drawings: Figure 1 is a side eleva-
tion showing the instrument in position for
use upon a trial frame. I1g. 2 is a perspec-
tive view showing the test card in position.
Fig. 3 1s a cross-sectional view through the
bar, showing the slide in position supporting
the test card. Fig. 4 is an enlarged detail
fragmentary view of the instrument, illus-
trating my invention. . S

What is known among oculists as “Cac-
commodation’ is the power of the eye to
overcome divergent rays, by the action ol

the ciliary muscles upon the crystalline lens.

With advancing age many changes take place
in the eye. The accommodation eradually
Jiminishes from a very early period, the near
point slowly but steadily receding. This
change 1n the accommodation oceurs in all
eyes whatever their refraction, and is due
o an increased firmness of the lens, whereby
its elasticity is lessened, and perhaps also in
some slight degree to loss of power 1n

* ciliary muscle due to advancing age.
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The following table mndicates & normal ac-
commodation at the ages given: |

Age 10—Total accommodation 13 diopter:
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By the foregoing table it will be seen that a |
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child 10 years of age with normal vision has

a total of 13 diopters of accommodation.
The near
of age should be able to read the test type
is three inches, not being able to do so indi-
cates lack of accommodation. The same
child mav have normal vision for distance
but lack accommodation at the near point
which should be supplied with artificial ac-
commodation by the use ol convex Jenses.
Convergence 1s the power of the eves to
maintain central near vision by the action
of the internal rectimuscles. Lhe nearer an
object the more convergence is necessary,
and usually for every increase of the con-

point at which a child 10 years
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vergence there ‘s g certain increase 1L ac- ”

commodation, the internal recti and ciliary
muscles acting 1n wnison.

Referring to the letters of reference shown
in the drawings, A isa bar of suitable length.

which may be shaped at one end to form a
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handle, the other end being adapted to en-

oage the bridge of a trial frame B.

O is a slide sleeved on the bar A and pro-
vided with a spring clamping member a.

The character b indicates a curved shank
adapted to project through the sleeve and se-
cured tightly therein with the projecting end

¢ arranged to aline with the clamping me-

ber @ of the slide and codperate therewith to
clamp the test card D between them. By
reason of the curvature of said shank b the
slide is held yieldably against the bar A and
tightly in its adjusted positions. The outer
ond of the curved shank b is formed 1nto a fin-
ger piece d whereby the slide and clamping
members may be readily adjusted along the
bar. | |

‘Stamped or otherwise secured to the bar-A
is a series of numbers or
ing normal vision at the age
numbers on the bar when viewed from the
irial frame end of the instrument. |

Having thus indicated the several parts of
the instrument, I will now explain how the
same is employed. .

To measure accommodation, I first correct
1 errors of refraction, then with the full cor-.
rection before the eves, measure each eye sep-
arately by placing the end of the instrument
against the bridge of the trial frame, holding
be instrument in a parallel position in front

oraduations indicat-
denoted by the
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of the eve, adjust the slide U holding the test -

type at the number on the bar indicated by
the age of the patient. If the patient is able
to distinguish the words on the test type, he
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‘the bar A at the number indicated

convergence 1s normal, if two lines

2

has normal accommodation.
distinguish the words, the weakest convex

lens should be added that will enable him to.

distinguish a word or words and ad( this to
distance vision for reading.

Lo measure convergence ; L first correct, all
other errors, then with the full correction be-
fore the eyes a 10 degree prism base down be-
fore one eve,
same position as for measuring the accommnio-
dation with the dotted line in & vertical Posi-
tion before the eyes, using both eyes at the
same time in the test, adjust the shide C en
by the age
are on one line
appear
sullicient prisms should be added to fuse the
lines, the power of the prism indicated is nec-
essary to supply artificial convergence for
near work, this is to be added to the other
findings for reading only.

Having thus described my mvention, what
I'claimis:— - |

. An instrument of the character cle-
seribed comprising a graduated bar, a slide
mounted thereon provided with g clamping
member, and a curved shank projecting
through the slide and having cne end ar-
ranged to form a clamping member for co-
operation with the aforesaid clamping mem-
ber to hold a test card.

2. An instrument of the character cle-

of the patient. If both dots

scribed comprising a graduated bar, a shide !
mounted thereon provided with a clamping |

member, and a curved shank projecting

then place the instrument in the

If not able to ! through the

ranged to form

e T —

ranged to hold the
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shde and having one end ar-
a clamping member for coBp-
eration with the aforesaid clamping member
to hold a test card, the opposite end of the
shank being formed into a finger piece.

3. An instrument of the character de-
scribed comprising a graduated bar, a slide
mounted thereon provided with a clamping
member, and a shank proj ecting through the
slide and having one end arranged to form g
clamping member for cooperation with the
aforesaid clamping
card, the shank being constructed and ar-
slide yieldably in engage-
ment with the bar. _

4. An instrument of the character cle-
scribed, comprising a bar graduated by a se-
ries of ages, said bar being bent at one end to
provide a handle, a slide mounted upon the

member to hold a test
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bar and provided with an integral clamping s

member, and a shank projecting through the
slide and engaging one face of gaid bar, the
shank having a clamping member coOperat-
ing with the aforesaid clamping member to
hold a test card, and having one end formed
1nto a finger piece, the slide coOperating with
sa,id1 age graduations for the purposes set
forth.

t1on in the presence of two witnesses.
- FRANK KENNEDY.

Witnesses: -
S. K. Trowmas,
Henry E. ViLreror.
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In testimoeny whereof, I sign this specifica- -
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