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To all whom it may concern: ,

Be it known that we, Horace G. IncraM,
a citizen of the United States, and a resi-
dent of the borough of Juniata, county of

5§ Blair, and State of Pennsylvania,and Harry

R. Drrickson, also a citizen of the United
States, and a resident of Altoona, in the
county of Blair and State of Pennsylvania,
have invented certain new and useful Im-

10 provements in Refractometers; and we do

hereby- declare the following to be a full,
clear, and exact description of the same, ref-
erence being had to the accompanying draw-
ings, forming a part of this specilication,

»16 and to the reference letters. and figures

marked thereon.

", Our present-invention has for its object
to provide an optical instrument capable of
diagnosing and measuring quickly and ac-

20 curately errors in the refraction of the hu-

man. eye, which can be used by an oculist,
optician or by the ordinary medical practi-
tioner, without the necessity heretofore ex-
isting of using an expensive case of test-

25 lenses.

A further object of this invention is to
simplify the method of testing for the re-
fraction so that the ‘patient himself can
operate the mechanism and get as good re-

tain improvements and construcfions of

80 sults as the optician, and it consis;cf in cer-
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parts, all of which will be hereinafter fully
described and the novel features pointed out
in the claims at the end of this specification.

In the drawings Figure 1 is a front eleva-

tion of an instrument constructed in accord--

“ance with our invention; Fig. 2 is a side
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elevation of the same; Fig. 3 is a detail of
the mechanism for operating the lens
mounted in-the tube; Fig. 4 is a side view
partly in section of the lens carriers holding
the cylindrical lenses; Fig. 5 is a detail of
the operating mechanism, for moving the
disk at regular intervals, and also for par-
tially rotating the lens carriers. Fig. 6 is
a sectional view of the mechanism shown in
Fig. 5. Fig. 7 is a detail of the inechanism
of Fig. 6.

Similar reference letters and figures indi-
cate similar parts throughout the drawings.

The instrument consists of a base “A”,
having a projection “B” formed integral
therewith, and an arm “C” is fastened .to
said projection “B”. Upon the outer end
of the arm “ C?”, as shown in detail in Fig. 4,

is rotatably mounted a disk “1”. The for-
ward. end of the arm “C?” acts as a pintle
upon which the disk rotates, and which is
held in place by means of a nut “E” held

by a screw “F ” on the end of the arm “C”.

We do not wish to limit ourselves to this
particular construction, however, and an

dform of mounting may be used instead.

Another disk “14” is fastened rigidly to

the disk “1” and rotates therewith. The"

disk “1” can be made lighter by cutting out

-a portion of the center and leaving radial

arms “ 27 projecting from the hub. In this
case these arms “2% would preferably be
reinforced with ribs, such as are indicated
in Fig. 1. This can be omitted, however,
without affecting the invention. The annu-
lar portion of the disk shown at “3”, has a
number of circilar openings in it, and in
these openings are mounted lens carriers

“47, They are so mounted as to freely ro-

tate in.these openings, and upon the inner
side of the lens carriers are fastened gear
wheels having teeth “5” around the entire
circumference, as shown in Fig. 5. "Con-
tiguous to this circle of lenses is mounted a
mutilated gear “67”, having teeth “77
partly around the circumference.. This
mutilated gear is mounted upon the end of
a shaft “87, and upon the same shaft and
concentric ‘therewith, is rigidly fastened a
disk “9”. This disk has a pin 11" rigidly
mounted near its periphery and projecting
in a horizontal direction toward the disk
“14”. The disk “14” has pins 127 also
projecting horizontally toward the disk “9”,
placed at regular intervals around its periph-
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ery. It also has projections “15” placed at -

the same intervals as the pins “12” and at
points equally distant from said pins “127.
The disk “9” also has depressions “10”
notched in its periphery on either side of the
pin “117,

From this it will be seen that. when the
shaft “8” js rotated in either direction, it

rotates the disk “9” and the mutilated gear.
A pin. : pro-
“jection “15” the notches “10” in the pe-

“6%”. When ‘the pin “11” sttikes a
riphery of disk “9” are in exactly the posi-
tion necessary to permit rotation of the disk
“14” by reason of the pins “127
down into the notches “10”, and the disk
“14” is, therefore, rotated a fraction of a
revolution, equal to the distance between

going
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two pifis *12 ”_-1 As soon as the pin * 1123
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glides off the rojection “15%, the perighery
of the disk “9% touches both pins “12°

which are contiguous to each other, and for
the remainder of the revolution of the disk
“9” therefore, the disk “14” is held sta-

tionary.  While this disk “14” is held sta-

tionary the teeth of the mutilated gear “67”
strike the teeth “ 5 of the annular ring “4”
and start rotating 14" The rotation is con-
tinued until the end’of the mutilated gear
is reached. When the disk “9” has made

a complete revolution it leaves the notches

“10” again in a position to allow the disk
“14” to rotate another sectional portion of
a revolution;

From Fig. 1 it can be seen that there are.

as many seguients to the disk 147 as there
are lens carriers in the disk “17, so that
every time the disk “147 is moved a frac-
tional part of a revolution a new annular
ring is brought in line with the eye-piece
“D™, and as seon as-the mutilated gear be-
gins to rotate said annular ring, the direc-
tion. of the axis of the cylindrical lens
mounted in this annular ring is changed so
as to move it not less than 180 degrees, there-
by giving all of the positions necessary for
the correction of astigmatism, when the
proper strength of lens is tried. Each of
the annular rings “4” mounted in the outer

ortion of the disk “1” contains a cylin-

rical lens of different strength and gradu-

- ated in even proportion so as to give a com-
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plete trial of the different cylindrical lenses
used for the correction of astigmatism.

The portion of the mechanism used in
connection with this machine for the cor-

rection of myopia or. hypermetropia, con--

sists of a cylindrical tube *41” mounted on
the base “A” in any suitable manner. The
axis of this tube is directly under the arm
“C” and parallel therewith. At the for-
ward end of this tube is mounted a concave
jens “42” in a mounting “41" 7. Slidably
mounted within the fube in a carrier “ 397
is'a convex lens “40”. This carrier 3897 is
of such length that it will not bind in the
eylinder “41” when pulled in either direc-
tion by means of a cord “88”. The cord
“388% passes through the cylinder from one
end to.the other and at its forward end is
wound on a sheave “82 7. It is passed oyer

"this sheave onc and one-half times so as to

produce considerable friction and thereby
readily move the lens carrier “389”. At the
rear end of the tube is mounted another
shénve “37 7, about which the cord “387 is
taken in the same manner as &t the forward
end. This sheave “37" preferably has a
milled head so that the cord can readily be
operated in either direction by hand. At the
forward end of the tube is ancther mecha-
nism which consists of the milled head “277”
monnted on the shaft “28”, having a gear
“99” rigidly fastened at its opposite end.

.axis of the tube. A scale “487, such as is

1,045,148

Meshing into this gear “29” is a small gear
“30” rigidly fastened to a shaft “31”, upon
which is slso mopnted the sheave “327
above referred to. At the opposite end of
the shaft “381” is rigidty mounted a wheel
“83” having projecting pins * 367, From
this it will be seen that by the rotation of
the hiand wheel 277 the lens carrier “89”.
is readily moved into any position along the

70

shown in Fig. 2, is mounted adjacent to the ?5
cord “88”, and by fastening an indicator
on. the cord, the position of the lens is
readily indicated and the- different combi-.
nations formed by the two lenses #40” and
“49% are readily determined.

A pointer and scale can also be nsed di-
rect on the tube “41”. Such a pointer is
indicated at “ P Fig. 2, and the scale “437”,
Thig pointer is fastened to the lens carrier
“89” and passes through a slot ¥ p” in the
tube “41”. From this it will be seen that
reading can be taken off of either the scales
44 43 »” or 141 4:3!’ 7’. ) B )

Upon the outer edge of the disk “17 is
fastened & projection “34 7, having a cam
surface “85” of substantially the shape
shown in Figs. 3.and 4, projecting from its
outer edge. This cam surface is so attached
as to strike one of the pins “36” when the

90
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disk “17” is rotated and operated so as to

move the wheel 33" a fraction of a reve-
lution upen each revolution of said disk
%1% A circular secale is also formed upon

the outer surface of the mounting “41°” 100
and a notch or projection is formed on the-
annular ring “4” in the direction of the
axis of the cylinder, so that a reading of the. =
number of degrees from the vertical or hori-
zontal can readily be taken wlrn the instru- 105
ment_has been properly adjusted to fit the

eye of the patient.

An eye-piece “D”.is preferably formed
upon the support “A” and placed in direct
alinement with the axis of the cylinder “41.% 110
Tt is also to be noted that one-of the annuiax .
rings “4,” shown in Fig. 1 as “T,” is left
without a lens or is provided with & plane
glass, and this is located next to the cam
Kap » ’ 116

The operation of the mechanism i4 ag fol-
lows:—The disk “8” is rotated until the an-
nular ring “T” comes before the eye-piece
“D.” 'The person whose eyes are to be test-
ed then looks through the tube and by 120
means of the hand wheel “27” moves the.
lens “40” backward or. forward as the case
may be, until the object at which he is look- -
ing, and which is placed at the proper. dis-
tance from the in‘stmznent, ig in the positicn 125
of clearest vision. He then beginsto operate

£he hand wheel “26,” which is connected by a

shaft “257 to the bevel-gears “23” and “24.”
The gear “28” 1/3 mounted upon a shaft “92"
which, by means of bevel-gears “20” and *21'




- operates a -Iavrge gear “19.” The gear “19”
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in turn operates a similar gear “18” mounted
upon a shaft “8,” and upon this shaft “8,” as
above described, is mounted the disk “9*” and
mutilated gear “6.” This disk “9” holds the
disk “1” in position until the pin “11” strikes
a projection “15,” when the depressions 10
in the disk “9” allow movement of the
wheel “14” until it has turned through a
portion of a revolution equal to the distance
between two consecutive pins “12.” While

said disk “1” is held stationary the shaft-

“8” is rotating and the mutilated gear “6”

operates the annular ring “4” through the

gear teeth “5.” This tries the correction
for astigmatism, and. if the spherical ame-
troy ia is proparly corrécted by the lenses in
the tube, the degree of astigmatism is de-
termined by one of the lenses mounted in
the annular rings “4.” If the first lens is
not of sufficient strength to- properly cor-
rect the cylindrical ametropia, the operator
continues to rotate the hand wheel “26”
thereby bringing alternately each successive
cylindrical lens into the axis of the cylinder
“41,” and rotates said lens a distance of
at least 180 degrees, thereby bringing it into
all possible positions for the correction of
astigmatism. As soon as the proper
strength of cylindrical lens is. reached, the

* operator turns it to the right angle at which
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' means of movi ]
“41.” but any form of mechanism accom-
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- be used.

vision is clearest and by reading the scales

%437 and “44” it is readily determined what

strength of lens is required, and also the
position in which the axis of the cylinder
1s placed for correcting astigmatism. By
numbering the lenses, mounted in the an-
nular rings or carriers “4,” the strength of
the cylinder necessary for the correction is
also known. Either plus er minus cylinders
can be used as required. .

From this description it will be seen that
the mechanism is compact and complete in
all its details for obtaining a correct refrac-
tion of the eye in the quickest way possible,
consistent with accuracy.

.. We do not wish to limit ourselves to the
the lens “40” in the tube

plishing this same purpose-may be %ised.
It is also to be understdod that we do not
wish to limit ourselves to the specified form

of intérmittent movement used.in this case.

for intermittently rotating the.disk “1,” and
also the lens catriers “4.”  Any form of in-
termittént movement for this purpose may

We claim as our invention.

1. In a refractometer the combination of
a fixed tube:having a lens fixed at one end,
a8 movable tube carrying another lens, a
scaleand pointer for determining the rela-
tive distance of these two lenses, means for
moving said .tube, a disk mounted with its
axis parallel to the axis of the fixed tube,

lens carriers in said disk having lenses of
varving strengths and means for rotating
said disk and lens carriers, so as to bring the
lenses in axial alinement with the axis of
the fixed tube and then rotating the lens
carriers each on its own axis.

2. In a refractometer the combination of
a fixed and movable tube, a lens in each of

: S

70

said tubes, a disk rotatably mounted at right -

angles to the axis of said tubes, a series of
lens carriers carried in the outer portion of
said disk, and means for rotating both said
disk and lens carriers each on its own axis.

3. In a refractometer the combination of
a fixed and movable tube, a lens in each of
said tubes, a disk mounted on an axis par-
allel to the axis of the tubes, a series of lens
carriers rotatably mounted in said disk,
teeth on the edge of said lens carriers, a

‘mutilated gear engaging the teeth on the

lens carrier for a portion of a revolution,
means for holding the disk stationary while
the lend carrier is being rotated, and means
for moving the disk a fraction of a revolu-
tion and means for changing the relation of
the first two lenses after a complete revolu-
tion of the disk. : _
* 4. In a refractometer the combination of
an adjustable lens, a series of cylindrical
lenses, means for moving the eylindrical
lenses and rotating them in the axis.of the
adjustable lens and mechanism for holding
the parts in proper relation to each other.

5. In a refractometer the combination of
a fixed concave'lens, a movable convex leus,
a disk containing a series of cylindrical
lenses, means for rotating said cylindrical
lenses and also for rotating the disk at regu-
lar intervals. ' ,

6. In a refractometer the combination of
a tube, a fixed -concave lens at one end of
the tube, a movable convex lens in the tube,
a mechanism for moving said convex lens, a
disk containing a-series of eylindrical lenses,
means for rotating said disk at regular in-

| tervals, and also for rotating the cylindri-

cal lenses,

7. In a refractémeter the combination of.

a tube, a fixed concave lens 'at one end of
the tube, a movable convex lens mounted
slidably in said tube, & mechanism for mov-
ing said lens, an indicator and scale for
reading the relative distances of the two
lenses, a disk rotatably mounted upon an
axis, a series of lens carriers rotatably
mounted at regular intervals 1n a circle near

| the outer edge of said disk, and a mecha-

nism for rotating said disk at regular inter-
vals, and means operated by this mechanism
for rotating the lens carriers a portion of a
revolution. . '

- 8. In a refractometer the combination
with the telescoping tubes and the objective
and lens carried thereby, of a disk mounted
on an axis paraflel with the tube, & hand
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Copies of this pateat may be obtained for

%

wheel and mechanism for rotating and
holding the disk alternately, lens carriers
rotatably mounted in the outer portion of
the disk, gear teeth on the lens carriers and
a mutilated gear mounted on the above
mechanism for engaging the teeth of the
lens carrier while the disk is held station-

ary.

9. In a refractometer the combination
with the telescoping tubes and the objective
and lens carried thereby, of a mechanism
for operating the lens by hand, a disk
mounted on an axis el with the tube,
a hand wheel and mechanism for rotating
and holding the disk altermately, lens car-

1,045,148

‘riers rotatably mounted in the outer por-

tion of the disk, gear teeth on the lens car-
riers and a mutilated gear mounted on the
above mechanism for engaging the teeth of
the lens carrier and rotating it while the
disk is held stationary, and & cam mounted
on the disk for engaging the mechanism

and moving the lens in the tube once during

each complete revolution of the disk

HORACE G. INGRAM.
HARRY R. DERICKSON.
Witnesses:
Arcx, Wam,
Ep. J. BuTrER.

five cents each, by addressing the “ Commissioner of Patents,
‘Washington, D, C.”




