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(No model.)

To all whom it may concern:

Be it known that I, Epcar L. EGOLF, a citi-
zen of the United States, residing at Harris-
burg, in the county of Dauphin and State of
Pennsylvania, have invented certain new and
useful Improvements in Machines for Grind-
ing L.enses, of which the following is a speci-
fication.

This invention relates to machmes for grind-
ing lenses; and the object of the invention is
to provide a simple and eflicient machine for
accurately grinding and polishing lenses, and
more particularly for grinding and polishing
a toric lens—that 1s, a lens the surface of
which 1s composed of two curves of different
radil. In machines of this general character

either the grinding-tool or the lens is moved

about a;n ax1s over the surface of the other,
and 1t 1s necessary to constantly change the
position of thisaxis in order that the moving

part will not continuously travel in the same

path over the other; and one of the special
features of my invention 1s the means em-
ployed for automatically effecting this change
of axis, and so far as this feature is concerned
1t 1s equally valuable for grinding either a
toric, spherical, plano, or cross-cylinder lens.

The invention will be fully described here-
inafter, reference being had to the accompa-
nying drawings, in which I have illustrated a
preferred form of mechanism for grinding a
toric lens; but it is to be understood that the
invention 1is not to be restricted to the precise
details of construction illustrated and de-
scribed, and also that some parts of the inven-

‘tion, substantially as illustrated and described,

may be used without other parts thereof.

In said drawings, Figure 1 is a perspective

view of a machine embodymﬁ' my invention.
Fig. 2 is a vertical section through the grind-
ing-tool holder, the lens-carrier, and the mech-
anism for moving and grinding the latter.
Fig. 3 is a sectional view, on enlarged scale,

of the lower portion of Fig. 2. Fig. 41is a

similar view taken at right angles to Fig. 3.
A 1s a standard secured to or integral with

a base ¢ and having two arms 10 10, project-

ing laterally from its upper portion. These

arms form half-bearings for two thimbles 11
11, which are held in place by the caps 12 12,

| abuts against the shoulder. -

detachably secured to the arms 10. A sleeve
13 extends through these thimbles and is pro-
vided with collars 14, between which and the
inner ends of jam-nuts 14* a series of balls are
supported to form ball-bearingsfor the sleeve.
The parts are so arranged that the sleeve can
rotate freely, but has substantmlly no vertical
movement. A pulley 15 1s secured to the
sleeve between the two arms 10 10, by which
the sleeve will be rotated, as hereinatter de-
sceribed.

The sleeve 13 is bored eccentrically and a
shaft 16 is journaled in the bore of the sleeve
and provided with a pulley 17 at its upper
end, and this shaft 1s tfree to have vertical
movement in the sleeve. Ball-bearings are 1n-
terposed between the shaft and sleeve

A thimble 18 fits over the lower end of the
shaft 16 and has 1ts upper end split and ta-
pered, and the tapered portion is screw-thread-
ed exteriorly to receive a nut 19, by means of
which the thimble can be clamped on the shaft.

The thimble 1s provided with a shoulder 20,

and a collar 21 fits loosely on the thimble and
C A bar 22 1s pro-
vided with an opening substantially midway
its length through which the thimble 18 passes
loosely, and between the collar 21 and the bar
29 a spring 23 1s coiled around the thimble,
with one end engaging the collar and the other

the bar on the same side of the thimble.

clearly shown in Fig. 2, and normally throws
the lower ends of the depending rods 24 for-
ward. These rods are connected at their up-
per ends to the cross-bar 22. |
Below the bar 22 a collar 25 fits loosely on

the thimble and serves as a support for the
bar, and in order to permit the bar to tilt or
rock freely the latter is provided with round-

ed bearing-surfaces 26, which engage the col-
lar. The collar 25 1s supported by a sleeve
25% secured on the thimble, and balls are in-
terposed between the collar and sleeve. A
spring 27 is connected at one end to the stand-

ard A, and its other end is forked, and the
two prongs 28 are loosely connected to the
bar 22 on opposite sides of the shaft 16.
spring normally depresses the bar 22 and the
shaft 16, but will yield to permit them to be
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1ts forked end

2

by reason of
connected to the bar 22, will
also prevent the latter from rotatine on the
thimble 18, but permits it to rock or tilt freely
1n either dnectlon

The thimble 18 carries at its lower end a
cdisk 29, from which a crank-pin 30 extends

lifted upwardly. This spring,

| downwardlv and the lower end of this pin is
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rounded, as indicated at 31, and works in a
concave recess 32 1n the lens-carrier. Pref-
erably the carrier is in two parts, one part,
33, being tubular to receive the other part,
34 and the latter has the recess 32 formed in
its inner end. The lens will be secured to the
outer end of the part 34 by cement or wax in
the usual manner, and the two parts may be
detachably connected together by a set-screw
35 or other suitable 1001111]0' device. To the
part 33 are secured the tuo oppomtely ex-
tending arms 36, which when the carrier is
p051t10n on the maehme will be engaged by
the depending rods 24, and the carrier will be
prevented from 10ta,t1n0 about its axis.
Secured to the base ¢ is a holder 87 for the
grinding or polishing tool, it being under-
c,tood thfmt so far as this 1nvent10n 1S concerned
onelstheequivalentof the other. For the pur-
poses of this spemhcatwn however, I shall re-
"erinding-tool,” with the under-
standing, however that the term also includes
a polishing-tool. |
a circular recess 38, into which a disk 39 fits
to turn therein. The disk is provided with
an opening 40, eccentrically arranged and ex-

tending throucr'h it to Teceive the stem 41 of

the 011nc11n0'—tool 42. An opening 43 extends
thr 01.1011 the bottom of the holder to permit
the passage of the clamping-screw 44. which
screws 1nto the stem 41 and the head of which
engages the under surface of the holder 37,
&nd an opening 45 1s formed in the base ¢ to
afford access to the head of the secrew 44. The
object of the foregoing devices is to enable
me to center the 01mdmu tool on the lens, as
1t Trequuntly happens that the lens 1s not fas-
tened to its carrier so as to center it on the
grinding-tool in its normal position. By turn-
ing the dlsh 39 1n the recess the grinding-tool
can be accurately adjusted with respect to the
lens. An upwardly-extending flange 46 sur-
rounds the recess 38 and the gr mdlno -tool rests
upon its upper edge.
another arm, ¢, projects rearwardly and sup-
ports a short shaft on which two pulleys 47
and 48 are journaled. These pullevs may be

connected by a clutch or otherwise to turn to-

gether, and one, 47, is adapted to be driven
from any snitable source of power, a belt 50
being shown. On the other side of the arm ¢
another pulley, 49, 1s journaled to run idle.
An endless belt runs over the pulleys 49, 17,
15, and 48, as indicated in the drawings, amd
the result is that the shaft 16 and sleeve 18 are
rotated in opposite directions and the latter

considerable

The holder is provided with

From the s:tanda,l d A

1t 1snot essen-
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tial that the shaft 16 and sleeve 13 shall rotate
In opposite directions, as the same result would
be accomplished if they rotated in the same
direction.

Such being the preferred construction the
operation is as follows: The lens having been
secured to its carrier and the grinding-tool
properly adjusted the lens is placed on the
tool and the crank-pin 30 engaged in the re-
cess 32 1n the carrier. - The pulleys are then
rotated and the shaft 16 will be rotated at
speed, and thereby cause the
lens to move over the agrinding-surface of the
tool in a circular path: but on account of the
arms 36 engaging the depending rods 24 the
carrier and le'ns Will be prevented from hav-
ing any rotary movement about their own
axes, and the spring 23 will act upon the bar
99 to cause 1t to hold the rods 24 engaged
with the arms 36. Of course it is understood
that the surface of the grinding-tool is curved
to correspond to the curv_ature of the lens de-
sired, whether torie, spherical, or cylindrical.
and in the machine, as illustrated, the tool
would have two curves of different radii to
ogrind a toric lens. During the movement of
the carrier and lens in said circular path they
will also have a rolling movement on the sur-
face of the tool from the center of the lens
outwardly—that is, every portion of the edge
will in 1ts turn occupy the lowest position,
and the lowest portion is continuously chang-
ing around the entire circle of movement.
-1t will be observed that the axis of the
crank-pin 30 is not parallel with the axis of
the shaft 16, but isinclined thereto.
ject of mclmmcr the pin in this manner is to
prevent the lens and 1ts carrier from being
thrown out of the machine in case the lens
should tend to stick at any pointon the orind-
ing-tool. Kxperience has shown that when
the pin is parallel with the shaft and the lens
tends to stick at any point the lens and holder
will tip up sufliciently to disengage the pin
from the recess in which its end works, and
as the shaft 16 1s revolved at considerable
speed the lens and carrier are thrown out of
the machine with considerable force and fre-
quently causes much damage. With the pin
inclined from the vertical, as shown, I have
tfound that there islittle or no tendency of the
holder and lens to tip when the latter tends to
stick to the tool. It will alsc be observed
that while the shaft 16 is rotating the sleeve
13 1s also being rotated continuously, and
this results in constantly varying the position
of the axis of the shaft 16 with respectto the
axis of the tool, and consequently the path of
travel of the lens and carrier on the tool is
constantly changing and grooves will not be
formed 1n the lens or tool.

While the machine so far -described is de-
signed especially for grinding toric lenses, it
may also be used just as it is for O*rmdmo* a
spherical or a cylindrical lens by substltutmo’

The ob-
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a tool of the proper surface curvature. TFor
a spherical lens, however, it is not necessary

- to prevent the rotation of the lens about its
In fact, the grinding operation will
“be materially expedited by permitting such

own axis.

movement. I therefore propose to remove
the bar 22 and its adjuncts, as well as the arms
36, when the machine is to be used for grind-
ing & spherical lens, and the lens and its car-

rier will then, in addition to having the circu-

lar and rolling movememt over the surface of
the tool, also rotate about their own axis, and
the means for varying the position of the axis

~ of the shaft 16 are just as valuable when the
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machine is thus used as when it is used for.

orinding a toric lens.

Having described the invention, I claim—

1. Inamachinefor grinding lenses, the com-
bination of a grinding-tool, a lens-carrier, a
rotatable shaft, means for transmitting the
rotary movement of the shaft to the carrier to
move the latter over the tool, and means for
varylng the position of the axis of the shaft
relative to the axis of the tool, substantially
as set forth. -

2. Inamachine for grinding lenses, the com-
bination of a grinding-tool, a lens-carrier, a
rotatable sleeve,ashaft eccentrically journaled
1In the sleeve, means for rotating the shaft and
sleeve simultaneously but independently of
each other, and means for transmitting the
movement of the shaft to the carrier to move
the latter over the tool, substantially as set
forth. -

3. Inamachinefor grindinglenses, the com-
bination of a grinding-tool, a lens-carrier, a

rotatablesleeve,ashafteccentrically journaled -
in the sleeve, means for rotating the shatt and

sleeve simultaneously and at different speeds,
and means for transmitting the movement of
the shaft to the carrier to move the latter over
the tool, substantially as set forth. |

4. Inamachine for grinding lenses, the com-
bination of a grinding-tool, a lens-carrier hav-
Ing a central recess, a rotatable.shaft having
a crank-pin to loosely engage in said recess,
and means for varying the position of the axis
of the shaft relative to that of the tool, sub-
stantially as set forth. |

5. Inamachine for grinding lenses, the com-
bination of a grinding-tool, a lens-carrier hav-

1ng a central recess, a rotatable shaft having

a crank-pin to loosely engage in said recess to
move the lens-carrier over the tool, means for
varying the position of the axis of the shaft
relatively to that of the tool, and means for
preventing the lens-carrier frem rotating
about 1ts own axis when moving over the tool,
substantially as set forth.

6. Inamachinefor grinding lenqes the com-
binationof a grinding-tool, a lens-carrier nav-
ing a central recess, a rotatable shaft having
a crank-pin to loosely engage 1n said recess to
move the carrier over the tool a bar loosely
fitted over the shaft a,nd supported to rock

tion and hold the rods engaged with the arms

“thereon, depending rods carried by said bar,

arms projecting from the lens-carrier and ex-
tending across the said rods, and a spring en-
gaging the bar to rock the'latter in one direc-

substantially as set forth.

7. Inamachinefor grinding lenses, the com-
bination of a grinding-tool, a lens-carrier hav-
ing a central recess, arotatable shaft having a
crank-pin to loosely engage in said recess to
move the carrier over the tool, a bar loosely
fitted over the shaft and supported to rock
thereon, means for preventing the bar from
turning about the shatt, depending rods car-
ried oy said bar, arms projecting from the
lens-carrier and extending across the said rods,

and a spring engaging the bar to rock the lat-
ter 1n one dlrectlon and hold the rods engaged

with the arms, substantially as set forth.

8. In amachme for grinding lenses, the com-
bination of a grmdmg-tool, a lens-carrier, a

rotatable shaft, means for transmitting the

rotary movement of the shaft to the carrier
to move the latter in a circular path over the

‘tool, arms projecting from the carrier, a bar
loosely supported upon the shaft to rock:

thereon, rods depending from the bar, a
spring engaging the bar to rock it in one di-
rection to hold said rods in engagement with
the arms, and a spring secured to a fixed sup-
port and having a forked end, the prongs of
which are looselsf connected to the said bar on

opposite sides of the shaft to prevent the bar

from turning about the rod and permitting

the rocking of the bar on the shaftt, Substan-
tially as set forth.

9. In a machine for grinding ]enses a,
orinding-tool holder ha.vmo a-Clr cuhr recess,
a disk havmﬁ* an’ opening eccentmcallv ar-
ranged, a t00] having a stem to fit in said ec-
centric opening, and fl,ﬂanne surrovnding said
recessfor suppm ting the tool substantla,llv as
set forth.

10. In a machine for grinding lenses, the
combination of a gr mdmcr-tool a lens -carrier,
a rotatable shaft havmfr 1ts axis parallel to
that of the tool, means for transmitting the
rotary movement ot the shaft to the carrier
to move the latter over the tool, and means

for varying the positions of the axes of the

shaft and tool relatively to each other, sub-
stantially as set forth.
11. In a machine for grinding lenses, the

combination of a or mdmo'-tool a, lens—cfu ‘rier,
a rotatable shaft hmﬁ"mo 1ts axis parallel to

that of the tool, means tor transmitting the
rotary movement of the shaft to the carrier
to cause it and the lens to move in a circular

path and alsoto have a rolling movement over .

the surface of the tool, and means for varying
the position of the axis of the shaft relatively
to that of the tool, substantially as set forth.
12. In a machme for grinding lenses, the
combination of a or mdlna'—tool a, 1ens -carrier,

| a rotatable shaft, means for tmnsmitting the
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rotary movement of the shaft to the carrier
to cause the latter to move in a circular path
and also to have a rolling movement over the
surface of the tool, and means for varying the
position of the axis of the shaft relative to
that of the tool, substantially as set tforth.
13. In a machine for grinding lenses, the

‘combination of a grinding-tool, a lens-carrier

having a central recess, and a rotatable shaft
having a crank-pin to loosely engage 1n said
recess, and the axis of the pin being inclined
to that of the shaft, substantially as set forth.

14. In a machine for grinding lenses, the
combination of a grinding-tool, a lens-carrier

774,745

having a central recess, a rotatable shaft hav-
ing a crank-pin to loosely engage in said re-
cess, and the axis of the pin being inclined to
that of the shaft, and means for varying the
position of the axis of the shaft relative to
that of the tool, substantially as set forth.

Intestimony whereot I have signed my name
to this specification in the presence of twosub-
seribing witnesses.

EDGAR L. EGOLF.

Witnesses:
Epwin CRUSE,
TaoMmAas DURANT.
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