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To all whom it may concern.:

Be it known that I, BENJAMIN I. PRICE, a
citizen of the United States of America, resid-
ing at Denver, in the county of Arapahoe and
State of Colorado, have invented certain new

~and useful Improvements in Ophthalmic In-

struments; and 1 do declare the following to
be a full, clear, and exact description of the
mventlon such as will enable others skilled in
the art to which it appertains to mnake and use
the same, reference being had to the accom-
panying drawings, and to the figures and let-
ters of reference marked thereon, which form
a part of this specification.

My invention relates to improvements in
instruments for ascertaining the abnormal or

curately fitted. For this purpose, I employ

one or more prisms mounted in a rotatable
tube, with which the prism or prisms used are
The prism is also pivoted.

adapted to turn.
in the tube, and adapted to turn on its own
center. The use of the prism is to double-
image the object formed in the oppogite end
of the tube, or cause the eye to see two im-

agesof this object. Anemmetropic ornormal.
eye will see these two objects tangent to each

other by virtue of a precise rel&tlon between

the distance of the object and the position.
and character of the prisms; while the ob-
jects will appear to separate or overlap, ac- |

cording asthe eyeismyopic orhypermetropic.:

By rotating the tube, the defects in all the"

meridians of the eye are ascertained. By
turning the prism on its pivot when the tube
is stiil, “the degree of the defect in any merid-
ian is ascertained. For instance, if the ob-

jects appear to separate, or overlap, in a | ‘ |
| To a hypermetropic eye,the two images will

marked degree at any meridian, this is an-
nounced by the patient, and the operator
ceases 1o rotate the tube and turns the prism

- on 1ts pivot until the objects are made to ap-

45

pear tangent. The degree of the defect in
any meridian is thus ascertained by the dis-
tance 1t 18 necessary to turn the prism before
the images are brought together, or tangent

- to each other as plctured on the retina.

50

An important feature of the instrument is
a chart attached to the stationary face-plate
thereof, and on which is registered the degree
of the defective or abnormal condition.

| the chart.

eye in all the meridians.
point in either direction from the center of

in all'the meridians of any eye.
{ copy of the chartis used for each patient.
This chart'is detachable from the instrument,
and from it, the proper glasses for any patient
‘may be constructed byone understanding the

In

other words, the distance the prism is turned
to cause the separated or overlapping objects
to appear tangent at any meridian of the eye,
is measured and indicated, or registered on

As many of these measurements

55

may be taken as the operator desires, or as

may appear necessary. This will undoubt-
edly depend upon the patient. The chart is
composed of circles and radial lines drawn
across the circles. The degrees are indicated

on the outer circle, there bemn' a radial line

for each degree. A registmtion at the center

of any radial line.Indicates a perfect or nor-
A registra-
tion at the centerof all the radial lmes, or in

mal condition in that meridian.

the circlé which bisects all of said lines, in-

mechanical defects of the eyé, whereby glasses | dicates a natural or normal condition of the

for the correction of these defects may be ac-

A reﬂ‘lstratmn atb a

any radial line indicates an abnormal eondi-
tion, myopic or hypermetropie, according fo

the dnectlon in that meridian; while regis-
1 trations at different radial 1mes around the
chart, and on circles on one side or the other

of the,biseeting circle will indicate the ab-
normal condition, myopic or hypermetropic,

chart, since the defect of the eye in every me-

jr1dla.n, and the degree of the defect, are indi-
cated and reg 1sterec1 upon the cha,rt

If only one prism 18 used in the 1nqtr11ment
the object looked at will appear double, one

image being seen through the prism, and the

other through theadjacent space. Kitherthe

base or the apex of the prism may be used.

appear to separate if the apex of the prism
is employed, and tooverlap if the baseis used;
while if the eye 18 myopic, the reverse will be
true. Two prisms maybe employed with their
bases or apices in contact. The two prisms
in contact will give the same result as the sin-
gle prism. If two prismsin contact are used,

an image is seen through each prism. There
is one more prism arra,nﬂ'ement that may be
employed, namely, two separated prisms.

A separate

In
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'this case, three images of the objects are de-
picted upon the retina, onebeing seen through
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- on the line v—wv, Fig. 6.
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each prism, and auothel thmucrh the 3pace

between the prisms.
IHaving thus briefly explained the construc-

tion of my improved instrument, and the prin-

ciples upon which it operates, I will now de-
scribe the construction in detail by reference
to the accompanying drawings, in which is
illustrated an embodiment thereof.

In the drawings, Figure 1 isa side elevation
of the mstrument I‘lﬂ‘ is a front view of
the same. Fig. 318 a veltieal section taken
through the face plate, on the line x—=x, Fig.
2. I‘lﬂ* 4 is a section taken on the line y—1,
Fig. 1. FKig. 5 is a section taken on the line
z—z, K1g. 6, the innersurface of the face-plate,
to which the chart 1s attached, being shown
in elevation. FKig.61is a section taken on the
line w—uw, Fig. 5. Fig. 7 is a section taken
Fig. 5 is a section
taken on theline s—s, Kig. 7. Fig.91s arear
end elevation of the rotdtable tube, shown on

Fig.

section taken on the 11116 fn-—n Iﬂﬂ' 9.
11 isa front view of the eye-piece. Fig.12is
asection taken on the line p—p, Fig 11. Kig.

13 1llustrates a single prism. Fig, 14 shows
a double prism, or two prisms placed base to
base. Fig. 15 shows a double prism,.or two
single prisms placed apex to apex. Fig. 16
illustrates the manner of using two separated

- prisms.
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Similar 1eference charactersindicating cor-
responding parts or elements in these views,

let the numeral 5 designate a tube of any &mt—_

able size, rotatably mounted upon standards
6 connected by a horizontalbar7,and adapted
to telescope in the hollow legs 8, eonneeted by
4 bar 9 carrying a c'entml nut 9* which re-
ceives a vertical serew shaft 10, swiveled in a
voke 12 whose extremities are made fast to
the bar 7. To the upper extremities of the
standards 6 are attached curved bars 13 car-

‘rying rollers 14 which engage the tube 5, and

facilitate rotation by leduemﬂ' the frletlon to
a minimum.

The bar 7 is pwwded with a forward ex-
tension 7> to which is attached, and which
forms the support for, the ver thELl head-plate
15. Thisplateisr eﬂessed onitsinnersurface
to receive the reduced flanged extremity 5 of
the tube 5, which is held iu place by a collar
16 engaging the flange of the tube, and filush
with the inner surface of the plate 15.

The chart heretofore mentioned, and which
is designated by the numeral 18, is placed
against the inner surface of the head-plate,
and retained by the detachable frame 17 pro-
vided with an opening large enough to expose
the diagram on the chart——compoa,ed of the
circles aud cross radial lines. The frame-

plate 1318 held in place by buttons 19 at the
bottom, and side clasps 20 at the top, whereby
it may be dropped into place, or removed from
the top without moving the buttons or clasps.

The chart is apartured to receive the reduced
extremity 5* of the tube.

In front of this

|
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tube extremity, is located the eye-piece 21,
composed of a disk provided with a slot 212.

The eye-piece is attached tothe flanged ex-
tremity of the tube 5, and rotates therewith.
The Inner surface of the eye-piece 1s fash-
1oned to receive a lens-holder 22 which may
be moved to a position in front of the slot 212,
and drawn away at will. Thisdevice Cﬂ.lliBS
lenges adapted to prevent the exercise of the
involuntary power of accommodation belong-
ing to the eye, and thus expose conditions
otherwise latent. This feature is not new,
however, in instruments of this ¢class. IHence
nothing is claimed thereon. It isonlyshown
for the purpose of making the instrument
complete. Hence no detail of illustration or
explanation is believed necessary or desirable.
The holder 22 is adjusted by means of a rod
23 attached thereto, and protruding through
an aperture formed in the reduced part 5 of
the tube.

In the rear of the eye-plece and inline with
its slot, is mounted the pusm 24 on the di-
vided spmdle 25 journaled in the reduced ex-
tremity 6* of the tube. One part of this spin-

dle protrudes through the wall of thetube ex-

tremity and carries a fast pinion or gear 26
meshing with another gear 27 on a spindle 28,
which spindle carries a larger gear 29 mesh-
ing with a small gear 30 on a spindle 31 also
carrying a larger fast gear 32 engaging a mov-
able rack bar 33. To the spindle 28 is at-
tached a crank-arm 28>
that by the use of the crank-arm 28* and the
intermediate gears, the prism 24 and tle rack
bar 33, may be simultaneously actuated.

The gear mechanism is inclosed by a casing

38 made fast to the tube 5, and forming the
support for one extremity of the spindle 28.
The body of the rack barislocated toone side
of the center of the tube. IHence, its upper
extremity 1s provided with a horizontal arm
33* located iIn a chamber 34 and extending to
a point directly above the center of the prism
when the tube o is in the position shown in
Hig. 7.

The chamber 34 is formed by attac hing a

plate 35 to the wall of the tube on the inside.

The upper extremity of the vertical part of

the rack bar passes. through an aperture

formed in plate 35. To one extremity of the
arm 33% a pointer arm 33°1s attached, and ex-
tends forward through a slot 36 to the chart
17 upon which it is adapted to mark as the
tube is rotated.- It is by this means that the
condition or defects of the eye in all the me-
ridians are registered upon the chart. To
the extremity of the tube 5, opposite the head-

plate, is attached a glass pldt@ 37 whose sur-

face is painted blaelc to exclude the light,

transparent segments 37* being left, where eby

a square ﬁﬂ*me 37¢is outlined upon the black-'

ened plate |
The front surface of the head-plate of the

instrument is furnished with a head-rest or
support 39, adapted to engage the forehead
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of the patient and steady the head while look- ] par ted to both the prisms in the direction in-

1ing through the slot of the eye-piece, and also
ada,pted to shut out all light from the eye.

]

dicated by the arrows ¢ and d.
In the constructmn shown in Fig. 16 three

This head-rest is adjustable, both vertically | images of the object will appear on _the plate

and laterally, by any suitable means.
In the drawings, the vertical and horizontal

rods 40 and 41 are threaded to engage a T-
The rod 41 _is journaled in

shaped nut 42.
lugs 43 attached to the head-plate, and the
nut 42 is movable thereon. The rod 43 is
swiveled tothe top of the head-rest, and mov-
able 1in the nut 42, its upper extremlty belng

- provided with a hand wheel.

The object, or figure 37° is located dlrectly
opposite the slot in the eye-piece at the other
end of the tube 5. This object, through the
instrumentality of the prism 24, appears
double, one image being seen through the
prism, and the other through the adj acent
space. When the prism is properly adjusted,
these twoimages appear tangent to each other
when observed by the normal eye. If the

eye 1s defective, the images will appear over-.

lapping or separated. If the apex of the
prism is used, that is, if when the object is
seen through the apex, the images appear to
separate, the hypermetrople condition is indi-
cated; while if the images appear to overlap,
the myopic condition exists.
the prism is used, the same results will indi-
cate opposite cond1t10ns of the eye. By turn-
ing the tube 5, the conditions in all the me-
ridians of the eye are ascertained, while by

~turning the prism while the tube is still, un-

til the Images appear tangent, the degree of
the defect in any meridian may be ascer-
tained. Thisdegree is indicated on the chart
by the distance the polinter 33 moves from the
bisecting circle 17* during this action of the
prism. When the prism is adjusted to indi-
cate the normal condition of a perfect or em-

~ metropic eye, the pointer is at the middle eir-
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cle 17* of the chart. Now, as it moves away
from the circle, the defective conditions, my-
opic and hypermetropic, are indicated, ac-

cording to the direction of the movement,.

and accordmn‘ as the apex or base of the
prism 1s used

The arrangement of the ﬂ'ea,rs between the
rack 33 and the spindle of the prism is such
that a decided movement of the pointer will
occurduring aslight movementof the prisms.

When two prisms, as shown in Figs. 14, 15
and 16, are employed, each prism is mounted
on a separate spindle 25% journaled in-the
tube, and separated from the main spindle 25

by means of small belts A and B. Belt A |

passes from a small pulley 25° on spindle 25

to another pulley 259 made fast on the spin- |

dle of one of the prisms. The other belt B

‘passes from thesame pulley on the spindle 25

and crosses as it passes to the pulley 25° on
the spindle of theother prism. Hence asthe
main spindle 25 is rotated inthedirectionin-~

If the base of .

‘will appear tangent.

37. The two prisms are first so a,d,]usted that
to the normal or perfect eye, these images
When, however, the
prisms are in this position, the i 1mages will
appear 1o overlap or separate, to the imper-
fect eye. By moving spindle 25, however

70

» 15

the prisms may be so adjusted, that the ob-

jeets will appear tangent. The movement
rnecessary to effect. thlS adjustment denotes

the degree of the defect, whether myopic or

hypermetropic; and thls movement is regis-
tered on the chart 17 in the same manner as

when the single prism is used.

- In the construction shown in Figs. 14 and
15, two prisms are placed close together.
Hence only two images will be seen, the same
as when the smn'le prism is used These
images will appear tangent, Overlappmn‘ or
Sepa,rated ‘aceording as the eye 18 perfect,
myopic or hypermetropm and the degree of
the defect is ascertained by the adjustment
of the prisms in the manner heretofore ex-
plained, when speaking of the construction
shown in Fig. 16.

Having thus described my mventmn what
Iclaim is—

seribed, the combination of the apertured eye-
piece, the prism mounted on & spindle, and a
rotatable support for the prism spindle, the
arrangement being such that the prism has

two movements, one on its spindle, and the
other by virtue ot the movement of the rotat-
able support in whieh the spindle is jour-

naled, substantially as desceribed. =

- 2. In an instrument of the character de-
seribed, thecombination of the apertured eye-
piece suitably supported, the prism rotatably

mounting, whereby the prism has two move-
ments, one with the rotatable support, and
the other on a spindle journaled in the rotat-
able support and independent thereof, sub-
stantially as described..

3. In an instrument of the character de-
seribed, the combination with the apertured
eye-piece of the double-image prism rotat-
ably mounted in front of the eye-plece, and a

ing is journaled, whereby the prism has two
distinct movements, one on its spindle, and

1. In an instrument of the character de-'

80
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mounted in front of the aperture in the eye-
piece, and a rotatable support for the prism |

I1C

I15

rotating support in which the prism mount-

120

the other with the rota.tanle sapport carrving

the spindle, substantially as deseribed.

4, In an instrument of the character de-
scribed, the combination of the apertured
plate for the eye, a prism rotatably mounted

movements, the one at right angles to the
other, a chart mounted on a statlonary sup-

65 dicated by arrow os, movement will be im- 4 port in suitable prommlty to the prism, a

125

'in a rotatable support, whereby it has two

130
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- pointer adapted to engage ‘the chart, and | sc’fibed,'the combination of a rotatable closed 35

IO

I5

- substantially as described. |
20 .

30

spindle is registered on the chart by the

or eye-piece, a rotatable prism mounted in a

tation located in line with the eye-piece and

in the tube, the prism being in line with the

a stationary chart attached to the instrument,

means for connecting the pointer and prism,
whereby the movement of the latter upon its |

pointer, substantially as described. |
5. In an instrument of the character de-

scribed,the combination of an apertured plate

suitable support, whereby the prism has two :
independent movements, one on its spindle, |
and the other with the support carrying the
spindle, a suitable figure or object represen-

prism, a chart mounted on a stationary sup- |
port, a pointer adapted to engage the chart,
and means for connecting the pointer and
prism spindle, whereby the movement of the
prism on its spindle is indicated on the chart,

6. In an instrument of the character de-
seribed, the combination of a closed rotatable
tube suitably mounted, and provided with an
apertured eve-plece at one extremity, and an
object representation at the opposite extrem- ]
ity, a prism mounted on a spindle.journaled

apertured plate and the ab,]ect representation,

a polnter engaging the chart, and means for
connecting the pointer and prism spindle,
whereby the movement of the prism on its
spindle is registered on the ehart, as and for
the purpose set forth.

7. In an instrument of the character de- |

tube suitably mounted, and having an aper-
tured head-plate at one extremity, and a plate

‘carrying an object representation at the op-

posite extremity, said plate being black ex- =

cept in parts where it is transparent to define
or outline the object, a double image prism

‘mounted in the tube, but independently ro-

tatable, a chart attached to the head-plate, a
marking pointer or registering device suit-
ably mounted on the instrument, and means
for connecting the prism and the marking
pointer, whereby the movement of the prism
is registered on the ehart as and for the pur-
pose set forth. -

8. In an instrument of the chma.ctel de-
serlbed, the combination of therotatable tube
suitably mounted, and provided with an ap-
ertured head-plate at one extremity, and an
object plate at 1ts opposite extremity, a chart
composed of circles and cross radial lines, a
prism rotatably mounted in the tube, and a

registering device suitably connected with

the prism, and adapted. to engage the chart,

whereby the movement of the prism 18 regis-

tered on the chart, as and f01 the purpose set
forth.

- In festimony whereof I affix my sig na,tme
in the presence of two witnesses. -

BENJAMIN 1. PRICE.

Witnesses:
- W. G. EDWARDS, -
CHAS. E. DAWSON.
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