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ELI M LONG OoF GENEVA NEW YORK ASSIGNOR TO TH"“ STANDARD OPTICAL COM-
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940,978.

Speciﬁbation of Letters Patent

MACHINE FOR GRINDING THE SURFACES OF LENSES

Apphcatlon ﬁled May 21 1906 Senal No.. 317 992.

To all 'whom  may concern:

Be it known.that 1, Err M. LONG, of Ge—
neva, in the county of Seneca, in the S#ate
of New York, have invented new and useful

, Impl ovements in Machines for Grinding the
Surfaces of Lenges, of which the following,
taken in (,onnectlon with the accompanying

drawings, is a full, clear, and exact’ descrlp-
tion.

This invention relates to certain 1mprove-
ments in machines for grinding the surfaces

of lenses, and contemplates an attachment |

adapted to.be applied to any available ro-
tary shaft or spindle of similar or different
rmdmg the
surface of the lens to a predetermmed con-

volves the use of a grinding bed or lap and a

‘suitable holder for the lens, one of which

parts is caused. to traverse the surface of the

other to bring the surface of the lens into.

exact coincidence Wlth the grinding surface
of -the lap.
‘The abrasive or grinding material usually

‘consists of emery: “dust or powder placed

upon the surface of the lap to contact with
and reduce the surface of the lens to the de-

* sired contour, and it, therefore; becomes nec-

30

essary to protect the greater portion of the
power transmitting. mechsnism from accu-

- mulation of emery-dust or powder thereon,

which would soon "cause. excessive abrasmn.

or wear of the working. parts, thereby im-

_pairing the wmkma eﬂl’mency of the whole
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device.
One of the essential ob]ects of this inven-

“tion ‘is to-inclose the working parts of the
power - transmitting mechanism in a_ dust--

proof case calculated to exclude thé emery-

cust or powder which is used for grinding. .

Another object is to associate’ ‘thé grinding
bed or lap and lens holder in ‘such manner

that one of the parts may be caused to trav--
‘erse back and forth across the other in ser-

pentine curvilinear paths, but not in coinei-
dent, lines so that the moving part changes

its line of travel at each sweep.” Thig latter
_object, more spemﬁcally stated, is to mount

the lens holder -upon an osc1llatory frame

having a comparatively long sweep through
- one median line,and a shorter sweep through
a second medmn line and in a plane at sub-,
‘stantially right angles-to the plane of move-
% the lono'er sweep.so that while

‘In other words, the invention in-.

“bed or lw

" the lens is: caused to travel back and forth

from one extreme point to another, it is con-
tinuously diverted from a direct line be-
tween said points, thereby traveling in a ser-
pentine path across ’Ll’ld to opposite sides of
such line:

Another object is to cause the lens to

travel across the grinding surface of the lap =
in different serpentme paths so. as to dis- -
tribute the abrasion or grinding evenly.over-

the entire surface of the lens without lia-
bility ‘of cutting objectionable channels or

grooves’ ‘therein. In other w ords, I have.
sought to impart a double oscillatory move-
‘ment to the lens holder or grinding bed, as
‘the case may be, through “the, medium of

suitable eccentrics drlven from a single ro-

tary spindle or shaft whereby the lens is:
caused to swing through different arcs at:

subetantmlly rlfrht anorles to each other..
- Other obJects and uses will be brought out
in the following description.

Patented Nov. 23, 1909,
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In the drawings—Figure 1 is a side ele- B
vation of a lens surface glmdmtr device em- "

bodyma the features of my invention. TFig. .

2 is a top plan of the same with the tpper

interior- construction Figs. 3, 4, 3, and 6
are sectional views taken 1espectn ely on
lines 8--8, 4—4, 5—35, and 6—6, Fig. 2, ex-
cept that the eccentric for the lono‘ sweep
and parts actuated thereby are shown in one

80 -

half of the case section-removed showing the -

85

of the extreme positions in Fig. 8, while the -
eccentric for the short sweep “and parts ae- -

tuated. thereby, are shown in one of the ex--
treme positions in Fig.

This machine is especmlly adapted for .

automatically grinding the surfaces of toric,
cylindrical and other compound lenses or
curved surfaces of different radii, and com-
prises essentially the grinding’ mechanism

.95

proper and actuating mechanism for ‘the - *

movable element of the grinding mechanism,

one of said mechanisms to exclude the
emery-dust from the \\‘01k1ncr parts of the
actu‘xtm(v mechanism.

‘and a- dust-proof case ‘ot housing inclosing

100

“The cnndlnor device proper consists - 0:% a

—1— of cast metal or other smit-,
able nmterlalland a.lens holder, as a metal..
disk- —2—, one of which parts, in this; in+

105
' stance, the lens holder, is adspted to traverse,'_.--_.» :

the ,grinding . face of ‘the. lap.—1— and'to .. .

1mpart snmlar movement to the lens, as.
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—3—, which is held between the Jens holder )

and - lap and is rigidly secured by cement
or other fastening meaus, to the lens holder.
The grinding bed or lap —1— is remov-
ably seated upon a rigid supporting bracket
—4—, its upper face being formmed to the
desired contour forming a counterpart of
that to which the surface of the lens is to
be ground and in this instaice, is concave
and receives a suitable quantity of powder
emery to form a corresponding convex sur-
Tace on the lens. The lower side of this bed
is formed with recesses or sockets —5— to
receive pins —6-— which project upwardly
from the supporting bracket —4— and per-
mit the bed to be readily removed and re-
placed by a lap of different contour when
desired to.grind the surface of a different
lens, the bracket —4— forming a part of the
main supporting frame, .

“The Iens holder —2— and its lens —3—
. ~are moved across the grinding face of the

lap —1— by means of a vertically swinging

. yoke —7— which forms a part of the-actuat-

25,
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© —14— and a shoulder 15— on the plunger’
to force said plunger and yoke —7— down-
60

ing mechanism, said yoke being pivoted at
—8— to an oscillating member —9— and

has its free end spring pressed downwardly

by a plunger —10—.and spring —11— so as
to hold the surface of the lens in yielding
contact with the grinding surface of the
lap —1—. '

The yoke —T7— is loosely connected to |

the lens holder —2— by what may be termed
a_“universal joint”, comprising a pair of
pins —12— which bear in suitable sockets
—13— in the upper face of the lens holder
—2— to permit said lens holder to oscillate

"with reference to the yoke —7—, thereby

enabling the lens to readily conform to the
contour of the grinding surface as the lens
hi)lder is reciprocated back and forth across
said surface. The lens holder —7— is also

“engaged with the plinger —10— by, what
-may be termed a “universal joint”, which

‘consists in tapering the lower end of the
plunger and seating said tapering end into
a tapering socket in the upper face of the
yoke —T— substantially midway between
the pins —12—= so as to exert a downward
pressure directly over the center of the lens

-and its holder —%—.

The upper end of the plunger —10— is

loosely seated in one end of a vertically ad-

justable arm —14— to allow said armto
oscillate to conform to the movement of the
lens holder, the spring -—11— being inter-
posed between the lower face of said arm

wardly, thereby holding the lens against the
grinding surface during its traversing move-

. ment across said surface.

(-1
Ut

- The lower end of the plunger —10— is

loosely connected to the intermediate por--
_tion of the yoke —7— by means of a link

940,978

or loop —16— which serves to tie the plun-
ger and "yoke together to permit them to be
raised simultaneously ount of engagement
with the lens holder, thereby permitting said
holder and lens thereon to be removed from
the grinding bed or lap —1—. The upper
end of the plunger passes through an aper-

ture —17— in the arm —14-—and is held

from downward movement by a cotter-key
or equivalent holding means —18—, said

aperture being elongated laterally to permit.

70
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the free oscillation of the plunger, which .

latter may be moved upwardly against the
action of the spring —11— to disengage it
from the lens holder. S '

The arm —14— is vertically adjustable
upon a fixed rod —19— for the purpose of
varying the tension of the spring —11—,
thereby varying the degree of pressure of

-the lens upon the grinding surface, said arm.

—14— being locked in its adjusted position
by the-action of the spring —11—, which
tends to cramp and to frictionally hold the
arm in engagement with the standard
—19—, - : SR '
The extension —9-— to which the yoke
—T-—1s pivoted forms a part of an oscilla-
tory frame —19’—which is adapted to swing
on different axes at right angles to each
other and preferably disposed in coincident
planes. '

§0

85

90

95

As shown in the drawings, the oscilla- -

tory frame —19’ is pivotally suspended from

a shaft —20—, which in turn, is pivoted
near one end upon a suitable bearing —21—,
the axes of the bearings —20— and —21—
being disposed at right angles to each other
and in coincident planes to permit the os:
cillation of the frame —19— in two vertical
planes at right angles to each other, and to
impart similar motion to the yoke —7— and
lens holder through the medium of the ex-
tension —9— which connects the lower end
of the frame —19— to the yoke —T7—.
The end of the bearing —20— opposite
the pivotal bearing —21— is loosely coi-
nected to one arm, as —22—, of a bell crank-
lever, which in turn, is pivoted at —23— to

a fixed support —24-— and has its other arm.

provided with a journal bearing —25— in

which is seated a rock-shaft or spindle’

—26-— having a socket —27-—. Journaled

‘in this socket is a spindle —28— which is

eccentrically secured to a pinion —29— on

‘the upper end of a driving shaft —80— ‘so

that, as the pinion —29— is rotated, oscilla-
tory motion is imparted to the bell crank
lever through the medium of the eccentric
pin —28— and rock-shaft 26—, thereby im-
parting lateral rocking movement to the
frame —19—. - R

_The pinion —29— meshes with a some-

what larger gear —29’— which is journaled

in the dust-proof ‘case presently described,

and is provided with an upwardly project-
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ng spindle —31— upon which is mounted
Au ectentrie, —32—.  This eccentric is re-
movable from the spindle —31— fo permit
the -eccentrics of different throw to be re-

- placed thereon and is rigidly locked to rotate
or equiv-

with thegear —29"—Dby a set screw
alent: fastening means —33—. '

The' eccentric —32— is journaled in a

‘noun-rotatable annulus —384— separate from
tthe gear —29"
~ link =35 to the lower portion of the oscil-

’s

— and is connected by a yoke

latory frame —19'— through the medium of

a ball and socket joint —36, best seen in Fig. .

3. This link —85— serves to impart a rock-

r

fH'-lg;niu._tion from the eccentric -—32— to the
frame 19°—, the throw of the eccentric be-

.ing sufficient to move the lower end of the

20

frame —19— through. a considerable are,
thereby imparting similar motion to the lens
holder to reciprocate the lens back and forth
from ‘one extreme end to the other of the

long axis of the bed plate or lap —1—; and

during such movement the frame —19'— i3
oscillated laterally in opposite directions

> upon the pivot —21-— through the medium -

“ of the €ccentri¢ pin' 28— and bell crank

20
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connected thereto, thereby imparting a simi-

far, but comparatively short.lateral move--

ment to the lens across the grinding surface
of the lap. Thiscompound oscillatory move-
ment of the frame -—19"— causes the lens to
traverse the grinding: surface in serpentine
paths, and in order that the same point of
the lens may not travel in the same path, the

inber of teeth in the larger gear —29'—
aré not divisible by the number in the pinion
—99-— or in other words, the number -of
teeth in the gear is not a multiple of the
number of teeth in the pinion, thereby avoid-

ing the recurrent intermeshing of the same’
teeth of both.gears except at long intervals,

which : causes. the lens to travel back and

forth .across.the grinding surface in' differ- |

ent ‘curvilinear -or serpentine paths, and

thereby avoids any liability of channeling

or unduly grooving the lens, as would be the

case if the lens were allowed to travel'in the

“same path. The essential feature of  this

50

. 5‘5

actuating mechanism is that of oscillating
the frame —19— from two different axes in
the same horizontal plane and at right-angles
to each other to-impart a long sweep and a
comparatively short lateral sweep to the

lens- across the grinding surface; the short }
- lateral sweep recurring several times during

each long sweep from- one extréme to the
other, the number of recurrences of the short

sweep depending. upon the relative sizé of

‘the pinion —29— with'reference to the gear

60,

65

~-99/—. - In this instance, the pinion.is com-.
paratively small and causes its eccentric pin
—98— to oscillate the bell crank lever and

frame -—19’—] connected- thereto. rapidly
back and forth a predetermined number. of
times ‘during each cvcle of movement of the

sy .

| necessary. to connect with the spindle —30—,

8

eccentric —382— which Imparts lengthwise

' sweep to the frame —19’—— and lens —3-—.

. Another important- feature of-the inven-
tion is the fact that both of these oscillatory.
movements ave effected through the medium 70.
of a single rotary shaft or spindle, as —30-—,

{ to which the pinion —29-— is secured, and in

attacling my improved grinding device to-
any sinmilar or other machine, it is- simply
75
or mount the pinion —29— upon the spindle
.with which the other machine may be pro-
vided. o : Vo

I have now described the grinding mech- -
anism proper, and .also the mechanism for. 80
‘actuating . one of the movable parts, as the ~
lens holder, arid inasmuch -as the accuracy
and efficiency of the machine depend upon
the close. fit and harmonious working of the
various parts of the actuating mechanism, it -85
is desirable to protect ‘such- working par:s
from the accumulation of emery.dust which
may be liberated from the grinding mech- .
anism, and I therefore, inclose practically -
the entire actuating mechanism within a
dust-proof case composed of lower and upper
sections —87— and'—38— which are clogely:
fitted together and clamped by suitable
fastening means, as screws; —39—, said case
sections being divided horizontally so that
‘the upper section may be removed readily
without disturbing any of the parts of the
actuating mechanism. - o

The lower case section is provided with.a
depending hub —40— which receives a bush-~1060
ing —41— in which'the shaft ——30— is joui-
naled, and this hith enables the whole device -
to be clamped in place upon-a similar ni- -
“chine: . , o T

The upper case section —88— is provided 105
with suitable oil. cups —42— having leads
—43— for directing the o1l to various bear-
ings of the actuating mechanism within the
‘case without removing the upper section... - - -
" By inclosing the actuating mechanism in 110
the manner just déscribed, the grinding mech--
anism isoutside of thecase and isonlyconnect-
.ed tothe actuating mechanismbytheextension =
—9— which enters the bottom of the lower
case section —87— through. an’ aperture 115
—44— of sufficient dimensions to permit the
lengthwise and lateral oscillation of said ex- -
tension_therein. S

What'I claimyy, -~ e S

1.:Ina machif\‘g for grinding the surfaces.120-
of lenses, an oscillatory frame and a rocking - -
support therefor, the swinging axes of the.
frame and support intersecting each other at
right angles, i ]

95

in combination with a driving
shaft, means actuated by the shaft for rock- 2%
ing said support, additional means actuated

by the same shaft for oscillating said frame
“upon its sapport, 4 lap and a léns holder
‘coacting ‘therewith ‘to grind the lens, and

“means for- transmitting motion from the os-.139.
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cillatory frame to the lens holder whereby

- the latter is'moved in serpentine paths rela--
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tively to the lap. .
- 2. In a machine for grinding the surfaces
of lenses, a lap, a lens holder movable in
two directions at substantially right angles
to each other, and mechanism for actuating
said lens holder comprising a driving shaft,
and separate intermeshing gears driven by
said shaft and having eccentrics of different
throw whereby the lens holder is caused to
move back and forth in serpentine paths.

‘3. In a-machine for grinding the surfaces .
of lenses, a grinding element and a lens
holding element, one of said elements being’
movable back and forth in serpentine paths
across the other element, and mechanism for
actuating the movable element. including an

‘oscillatory frame and-a rocking support

therefor, the swinging axes of said frame

~and support being disposed in the same hori-

zontal planes’at substantially right angles to
each other. _ S

4. In a machine for grinding the surfaces
of .lenses, a grinding element and a lens’
holding element, one of said elements being

- movable back and forth-in serpentine paths

30
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across the other element, and mechanism for
actuating the movable element including in-
termeshing gears and éccentric members

-thereon for changing its path of movement

at the end of each stroke whereby said mov--
able’ element is prevented from traveling
twice in the same path. = - _

-5 In a machine for grinding the surfaces
of lenses, a grinding element and a lens

‘holding: element, one of said elements be-

ing movable back and forth in different ser-

_pentine paths across the other element, and

mechanism for actuating said movable ele-

angles to the swinging ‘axis of'the frame
and -two intermeshing gears, one of which
is eccentrically connected to the rocking sup-
port and the other gear eccentrically con-

" nected to-the swinging frame, the mumber of

50
55
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- tween said eccentric bearing

teeth of: one: gear being indivisible by that
of the othér gear whereby the movable ele-
ment is cauged to change its path of move-
ment during each cycle of operation.

. 6. In a machine for grinding the surfaces
of lenses, a- grinding el®ment, and a lens
holding element, one of said elements being
movable back and- forth i serpentine paths
across: the other element an oscillatory
frame- moving in two directions at right an-
gles to each other and connected. to the mov-
able element, a rocking ‘support for said
frame for imparting one movement thereto,
2 driving shaft provided with a pinion hav-
ing an eccentric bearing, .connections be--
and rocking -

lap,

faces of lenses, a stationary lap, a

support for imparting rocking movement to

940,078 -

the latter, a gear meshing with the pinion

and also provided with an eccentric bearin y -

and connections between the last eccentric
bearing and oscillatory frame for rocking
the latter upon the rocking support. '
~ 7. In a machine for grinding the surfaces
of lenses, a grinding element .and a lens
holding element, one of said elements being

movable back and forth in serpentine paths -

across the other element, yielding means for
pressing one of the elements toward the

other, and mechanism for actuating the
-movable element including - eccentrics and

75.

operating gears therefor, one of said gears .

having a number of teeth indivisible by the

‘number of teeth of the other gear for chang-

80

ing its path of movement of the movable -

element at all points in.its line of travel
after the first operation. ‘
8. In a machine for grinding the surfaces

85

of lenses, a lap, a lens holder movable back

and ferth in serpentine paths across.the lap,
an oscillatory. frame and roc:kin%r

therefor, the swinging axes of the frame and

_support_intersecting each other at substan-

tially right angles, a yoke pivoted to -the
frame and bearing upon the lens holder, an
oscillatory plunger spring - pressed against
the yoke to force the lens holder toward the
and meehanism for imparting oscilla-
tory movement to the frame and its support.

9. In a machine for grinding the surfaces
of lenses, ;
holding element, one of said elements be-
ing
and mechanism for
element including a swinging frame and
rocking support therefor, the axes of said

frame and support being disposed in'the:
“same horizontal planes, and a rock arm ful-
ment including amr oscillatory frame and.|
rocking: support therefor: having its swing- |
‘ing axis in a plane at substantially right

crumed on a different axis from those of the
frame and support, a driving shaft, means
for transmitting

the frame. .~ o

. 10. In a. machine for grinding . the sur-
lens holder
movable relatively ‘to said lap, an oscilla-
tory plunger supported at one end and hay-

the lap and yieldingly pressing the. lens
holder toward said lap, and nllgghanism in-

cluding separate - eccentrics - of diffefent
throw for moving the lens holder and ‘adja-
curvi-,

cent end of the plunger in different
linear paths at each cycle of operation, -
11. In a machine for grindi
faces of lenses, a driving sh;

driven by said shaft, a rock arm having s

-bearing journaled therein and engaged with
said eccentric, an oscillatory frame actuated

by said rock arm in one direction, means

-actuated by the shaft for rocking said.’frame{ _
in a direction substantially at right angleg 130

movable relatively to the other element,

motion from the driving
shaft to the rock arm, and ‘separate means
for transmitting motion from the shaft to

: the SU.!."'
shaft, an eccentric .-
125

support .

90
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a grinding element and a lens

100

actuating the movable -

105

110

115 -
.Ing its opposite end spring pressed toward =

120
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to the first named direction, a.lens holder, | to each other, means for transmitting mo-
and means for transmitting motion from the } tion from the oscillatory frame to the lens
oscillatory frame to the lens holder. 1 holder, and mechanism within the housing
12. In -a. machine for grinding the sur- | and driven by said shaft for oscillating said 15
5 faces of lenses, a dust-proof housing having | frame. , S : o
a hub, a driving shaft journaled in the hub, Ti. witness. whereof I have hereunto. set
" a .bracket secured to the housing, a lap'| my hand this 14th day of May 1906. ,
mountéd on the bracket exterior to the hous- | - o " ELI M. LONG.
ing, a léns holder spring pressed toward the | - Witnesses: _ '
10 lap, an oscillatory frame movable in differ-| - Syrra A. Harriman,
ent directions at substantially-right angles | - Epwarp S. BoypeN.




