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To all whom 1t may concern.: |
Be it known that I, Josmua ANTHONY
Laxcorw, a citizen of the United States,

residing at New Orleans, in the parish of

Urleans and State of ILouisiana, have in-
vented certain new and useful Improve-
ments 1n Liens-Grinding Machines; and I do

hereby declare the following to be a full,

clear, and exact description of the inventien,
such as will enable others skilled 1n the art
to wlhich 1t appertains te make and use the

- Saie,

My 1nvention relates to improvements in
apparatus for grinding lenses.

It 15 especiaily intended to provide an ap-
paratus-adapted to perform mechanically in

any of the features of grinding that are
orcinarily performed by hand.

In the ordinary process for grinding
lenses, the lens 1s first secured. to a suitable
holder, as by cementing the same to said
holder, and the process of grinding consists
ol four separate steps.
rough grinding takes place, using coarse
emery; during the second step, finer emery
or carborundum 1s used with closer approxi-
mation to the desired result. In these two
first steps, the emery or carborundum is used
wet; 1n the third step the powdered emery
or carborundum 1s used either slightly

moistened or dry, and in the fourth step the

oround lens i1s polished with the use of suit-
able polishing material. According to my
invention, the same general design of mech-
anism 1s used for all four steps, and the
major portion of the mechanism is used in
all of the steps, but 1n shifting from the
coarser to the finer wet gorinding. or from
the wet to the dry grincding or polishing, a
substitution of parts is desirable, as will be
hereinafter more fully described.

Reference 1s had to the accompanying
drawings, in which the same parts are indi-
cated by the same letters and numerals
throughout the several views.

Figure 1 1s a side view of the complete

machine as used in either of the wet steps of
the process, parts being breken away, the pan
being shown in central vertical section, and
the supports for the table being omitted, for
the sake of clearness in the drawings. Fig.
2 1s an end view of the device shown in Fio.
1, as seen from the left of said figure, parts
being broken away, and the support for the

In the first step, the

[

of the mechanism shown in' Figs. 1 and 2;

but on a smaller scale. Tig. 4 is an:inverted

plan view of the mechanism- shown' in' Figs.
L and' 2, but with the supports for the table:
omitted for the sake of clearness in the
drawings. Fig. 5 shows a swinging liead
carrying the revoluble-lens holder; parts be-
ing shown on a larger seale than-in the pre-
ceding figures. Kig. 6 is a front view of the
end of the swinging and vibrating arm cax-
rymg the lens holder. TFig. 7 shiows the lens
holder and suppert for the same detached
from the apparatus. Fig. 8is a:detail view,
snowing in plan the bloek to which the lens
1s attaclied: TFig:. 9 shows in elevation the
pan and attached parts, used in the wet
process, detached from the machine,; the said
parts being shown in section in Fig. 1. Fig.
10 shows thie-pan and: attached parts used in
the dry or partly dry steps of! the operation,
parts- being: shown: in section. Fig. 11 is a
plan: view of the apparatus for delivering
and distributing the polishing-dust, detached
from the pan. Fig. 12 is a seetional view of
the apparatus shown in plan in Fig. 11.
Fig. 13- is a fragmentary view showing a
gage for setting the hinged arm carrying the
lens helder. Tigs. 14 to 17 show a modified
torm of holder for use in grinding prismatic
lenses, the device being shown detached from
the machine-and on an enlarged scale. Tig.
14-1s an end view of'the device. Fig. 15 is a
side-view. Fig. 16 shows a seetion along the
broken lines 16—16 of Fig. 15, and’ looking
in the direction of the arrows, and Fig: 17
shows a section along the lines 17—17 of
If1g. 14, and looking in the direction of the
ATTOWS. _

Referring first to Figs. 1 to 9, inclusive, A
represents a table or platform mounted upon
suitable suppeorts, not shown, and provided
with dependent frames A, A% A3 (see Figs.
L, 2, and 4), in which dependent frames
shaits are journaled, as will be hereinafter
described.

B, shown 1 Figs. 1, 2, 3, and 9 represents
a removable frame, which is mounted on top
ol the table A, and is provided with a bot-
tom piece or bed plate B’, a vertical pillar
B2, and an arm B2, bent over at B* to form
a yoke, as shown in Figs. 1 and 9. Jour-
naled on the bed plate B’ is the pan C, pro-
vided with a bottom whose center is a. trun-
cated  cone ¢, provided with an opening in
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14, shown i Fig. 2.
provided at its upper end with a yoke hav-

-2

to this pan is a circular rack ¢’, by which
said pan may be turned as hereinafter de-
seribed. '

D vepresents the lens holding attachment,

holding the lens D°, the detalils of which at-
tachment will be hereinafter more fully de-
scribed. .

E represents the lens grinding disk, shown
in the drawings as convex, and therefore
adapted to grind the concave side of the
lens. Where the convex side of the lens
is to be ground, this disk would, of course,
be concave, or if the lens is to be ground
plane, then a flat disk would be employed.
This disk I is provided with a conical
socket, ¢, which slips over the conical end
f of the shaft I, journaled in the frame &',
and projecting through the table A, as
shown most clearly in Fig. 1. This shatt
has a spacing sleeve (G loosely mounted
thereon, see ¥ig. 1, at each end of which are
reversely disposed bevel gears (7, G?, adapt-
ed to engage, respectively, with a bevel geai
H. These two gears G, G* are splined to
the shaft ¥, and are held agamst the
sleeve (3, but in revoluble contact therewith
by means of a frame having arms g’ con-
nected to the rod ¢, which rod is adapted
to slide in bearings ¢ on the frame A’, and
suitable reversing means for moving this
rod are provided, whereby one or the other
of the bevel gears G, or (% 1s thrown 1mto
engagement with the shaft H, and thus the
shaft I may be rotated in reverse direc-

tions at the will of the operator. This

hevel gear H 1s mounted on a shait H’ (sec
Iig. 1), which shaft carries a worm gear
H2, meshing in a worm I, shown in dotted

-lines in Fig. 1, fast on the shait I’. This

shaft I’ carries fast and loose pulleys I°

and I®, driven from a swmtable belt, not

shown. Obviously, any other = suitable

means for driving the shait 1" may be adopt-
: : X vy :

ed, if desired. The other end of the shaft

H’ carries a bevel gear 2, meshing with the

bevel gear J, on the shait J’, which shaft 1s
journaled 1n the arm «*® of the frame AS,
and projects up through the cylindrical
block I, carried by the table A.

L: represents a housing adapted to be ad-
justed vertically upon the block K, as by
means of the ears L. and the clamp nut 1.7,
which engages the screw LS. This housing
L is provided with an arm L2, internally
screw-threaded to engage the screw-threads
on the lower portion of the adjusting rod
L5, the lower end of which rod bears against
the flange on the block K, shown in Ifig. 2.
This adjusting rod L5 rotates i the guide
This housing L 1s

ing two parallel plates L in which the end
plates M° of the hinged arm M are hinged
on the bolt L5, and this arm B 1s set at a

desired angle with the housing L, by means

078,764

of the clamp screw s, which passes through
the slot L¢, in one of the plates L., as shown
m figs. 1 and 2.

Journaled on the bolt L7 13 a bevel gear
N (see Figs. 1 and 2) meshing with the bevel
gear J4° on the shaft J’, and also with a
bevel gear O on the shaft O’, which shait
1s journaled in the hinged arm M, as shown
in Fig. 1. Secured to the outer end of this
shaft O’ 1s a bevel gear % which meshes
with the bevel gear P, journaled i the
sleeve R2 on the frame R, which frame 1s
revolubly mounted on the hinged arm M,
as b ymeans of a sleeve R, journaled on
said arm M, as shown m Fig. 1. “The pur-
pose of revolubly mounting this frame R
on the hinged arm 1s to provide a rocking
movement to the lens holder, as will be here-
inafter described.

The bevel gear T (see Ifigs. 1 and 5) 1s
mounted on a shaft ¥, having an annular
rib or washer 2, pressed against by a spring
P2 mounted in the sleeve R/, which tends to
press said shaft downward. This shaft is
journaled in the sleeve I%, secured 1 the
sleeve R/, as shown 1n Ifig. 5, said sleeve R
having a reduced portion 72, beyond which
the lower-end of the shaft P’ projects, as
shown 1 Hi1gs. 5 and 6.

(3 represents a socket, adapted to ship
over the lower end of the shaft P’, and the
reduced portion #* of the sleeve R?, and this
socket carries two clamp screws & and 7,
adapted to engage the part +* and the shaft
P’, respectively, as shown i Iig. 5. The
lower end of the socket € 1s preferably
flattened, as at ¢, to pass through the
slot @® 1n the curved bar D, and the
lower end of the socket pilece terminates m
a ball bearing ¢/, adapted te engage a siumi-
lar bearing d° in the top of the block D* (see
Figs. 5, T and 3).

The block IX* 1s securved to, or integral
with, the block D2 and 1s provided with
pivot lugs d, engaging 1 notehes in the ends
of the curved bar D, and these lugs may be
held in place in any convenlent way, as by
means of clips «° (see ¥igs. b and 7).

d’ represents a gumide pin; * an electyie
contact adjustably wounted 1n the block «?,
attached to the block D®, as shown 1 Figs.
5 and 7.

The frame R has at its upper end a sleeve
B3, in which 18 journaied a block 72 (sece
Mes. 1 and 6) through which siides the avin
S, which arm is clamped into said block ¢
in anv suitable wav, as by means of the
clamp serew # (see Hig. 6). "T'he other end
of this rod & 18 adjustably pivoted in the
ouide ¢, carried by the gear I, which gear 1s
mounted on the shaft 77, journaled 1n the
syiece M/, carried by the arm ML This same
picce M7 has journaled therein the shait T°,
carrving at one end the gear &7, nieshing

with the gear T, and at the other end the
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gear T2, meshing with: the gear T3, which

latter 1s 1nclosed in the hollesv hinged arm

M, as shown i Figs. I and 3. It will be

noted that the notation of the.gear T?, which
1s: fast on: the shaft 4/, will transmit motion

to. the gear I, and. this: will impazt a slight
rocking movement to: the: frame by means of

the rod 5, the extent of this vocking move-
ment depending uwpon the position of the

pivot 8” with: regard: to the axis-of the shadfi
t” (see IFig. 6). Ib willi be ewident that, if
the center of the pivet s/ and the axis of the
shatt #° ceincide, tlie rocking movement of
the frame R. will be nel. Tt will be noted

- that the rotation of the main drive shaft T/
1n a constant darection: will teansmit motion

to the shadt H’, and that the bevel gear at

one end of this shaft H’ may be caused to
votate the shaft I, and with 1t the grinding
disk I in. either direction, according to
~whether this bevel gear I is

thzown 1nto
engagement: with. one or the other of the

bevel gears G/, G*. By throwing both of

these bevel gears G7. G out of engacement
&= : fmy &

with the said:bevel gear H, the positive drive
ot the shaft I', carrying the grinding disk

K may be stopped, 1f desired.

Ad the same time- that the bevel gear H
1s- driving: the erinding disk in either direc-
tion, as already described, the lens itself is
being rotated and. rocked by means of the
bevel gear H?, carried: by the other end of
the shaft H'. This bevel gear H* drives
the shafts J7 and €/, and the shaft , car-
rying: the gear T2, drives the train of gear-
g, terminating in. the gear 1, which roeks
the frame R, and imparts slight rocking mo-
tion to the lens holder.. The bevel gear 02,
carried: by the shaft O, drives the shaft P’
which, 1n twrn, may be caused to rotate the
lens holder, or not, as may be desired. Thus,

11 the set screw Q? be-eased up, (see- Fig. 5),
and the set screw Q' be screwed down,. the

socket: prece Q will be held against rotation,
and therefore the lens holder will not rotate,
but will have enly the slight rocking motion
of the frame R. If, on the other hand, the
set screw Q7 1s eased up; and the set screw
(Q? 18 screwed:down, the socket 2, and with
1t the lens holder, will rotate with the shaft
P’, but at the same time it will have the
rocking movement of the frame R as be-
fore.

By hawvang the rotary movement of the.
orinding disk If reversible, the relative speed.

between. the grinding surface and the lens

may be varied between the sum of the two.

rotary. velocities of the lens holder and the

orinding disk IE, and the difference between

those two: velocities, so that a- fast or slow
erinding. movement. may be- effected.  Fur-

thermore, the linear velogity of the grinding:

surface, relative to the. lens being ground,
may be varied by moving the lens toward
or away from the axis of the grinding disk.

tary shatt W, pinion W', meshing with the

3

. The purpose of imparting the slight vibra-
tory motion to the lens while being ground
18- to- prevent any “streaking.”

The lens 1s attached to the lens holder by

cementing, m. the usual way.

The apparatus as thus described in detail

1s:applicable to any of the four steps herein-
before mentioned incident to the grinding
‘and polishing of the lens, With thig appa-

ratus, as just deseribed, a separate series of
remowvable pans i1s preferably provided, one
tor each step in the: process.

Figs. 1, 2, 3 and 9 show the preferred
form of pan for wet grinding. TFig. 9 shows
the frame B with the pan and the gear for

dmving same mounted in said frame, de-

tached from the machine. The parts thus

‘removable at one operation comprise the
frame B, the pan: C, the shaft V, provided

with a socket v, and carrying the pinion V’
and: the gear V*; the pump hawving the ro-

gear V* and the pumping blades W2, the
pump barrel B® provided with the opening

0% and the chute . This socket v slips

over the square end of the shaft U’ (see Fig.
1) which shaft carries a bevel gear U, mesh-

‘ng with the bevel gear I° on the shaft I”.

The rotation of the shaft I’ turns the shaft
V, and causes the pinion V’, meshing with
the rack ¢’, to turn the pan slowly, while

at the same time the gear V2 on the shaft V
‘gives a rapid rotary movement to the pump,

which' pumps the water, carrying emery in

‘suspension, up- to.the chute 4, and thus de-
JIivers 1t on the disk K. The emery is sup-

plied to the pan in any convenient way, and
the pump chamber B° serves to stir up the
sediment as the pan revolves, and the water
carrying emery in suspension is pumped up

over and over again. In order to remove a

pan atter each step, or to supply a fresh pan
at any time, the hinged arm M is swung up-
ward, as indicated in dotted lines. In prac-

tice, it is more convenient to swing this arm

up vertically beyond the center, having the
slot L sufliciently long for this purpose, so

that the hinged arm will remain of its own

welght in the elevated position; but it may
be clamped at any desired angle by means
of the clamp screw m, in order to provide an
automatic check against the excessive grind-
ing of the lens during either of the first two
steps.  The lens holder may be provided with
an adjustable electric contact 2, mounted

i a socket ¢°, as shown in Figs. 1, 7 and 8,

so that when the lens is ground down to the
desired thickness, this point @2 will malke
contact with the grinding disk E, and will
complete a cireuit, causing bell 12 to ring.
This: bell. may be mounted in the box 11
(seen to the left of Fig. 1) carried beneath
the table- A. In order to complete the cir-
cult, the necessary insulation should be sup-
plied wherever needed, as shown, for in-
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stance, beneath the part K, and around the | V° or an independent air blast may be pro-

shait J ', as shown 1 Fig. 9. This electric
attachment however, may be omitted, 1t de-
sived. In order to qdjust the posltmn ot the
hinged arm M, so that its weight may not
rest upon the lens while being 01‘01111(] and
so that the spring P* (see Tln 5) may be
caused to give the proper thru st downwar a,
I provide a suitable gage, shown on a s a1l
scale 1n Kig. 13, m. which the bar 7 is Pro-
vided with a socket 8 to fit over the tapered
end f of the shaft I'. This bar 7 carries a
plate 9, having four prongs 10. The hinged
arm M is eased down from the posﬂ:lon
shown in dotted lines in Iig. 1 until the
lens rests on the three prongs 10, when the
position of the clamp screw 2 1n the slot L
is marked. The arm is then swung up again,
the grinding disk 1s put In phce? and the
arm is eased down until the clamp screw m
marks the position and the arm 1s clamped.
The grinding may then be proceeded with.

Tn order to provide for dry grinding, or
moist grinding or polishing, incident to the
last two steps “of the process, I provide the
pan and attachments, such are shown 1n
Fig, 10. In this case, the pan ¢/ remains
ﬁ\ed 1t being pmwdﬂd with one or more
notched luoq ¢ adapted to shp over the
heads ® of the bolts a)" (see Kig. 2), which
bolts, for convenience of aqsembhr may be
secured to handles a”. Thus, these bolts
may be convenlently moved from the table
when desired. In this form of the appara-
tus, the shaft V? 1s ]oumqled at one side
of the pan in the bracket ¢°, and is provided
with a socket », engaging the squared end
of the shaft U’; as before, whereby this
This Qhaft V2 carries a
bevel gear V% meshing with a bevel gear V?
on the shaft Ve, which shaft C‘l rries a striker
»S, acdapted to engage an arm @, carried by
the box X, comfumno the pow@eled polish-
Ing material. This box is pivoted en the
sha ft 20, and 1s NOTMa. hf held m a substan-
tially hormontql position by means of a
coll spring under compression, @? the ten-
sion of wh 1oh Spring may be ad]usied bw;f the
ratchet and pawl arrangement a’ the
tension of the spring buno varied accor dmﬁ
to the weight of the material to be carried
in the box X and the quickness of the re-
bound desired. Thu bottom of the box 1s
‘:)er*fomt@d. as at 2", and the box 1s mount-
d above a hopper % in the outer casing Y.
T"le shaft V¢ also carries an eccentric 27,
which engages the lever z, which operates
the bellows Z, which bellows blows air
throt /. This air draws with

oh the pipe 2’.
it more or less of the powdered polishing
material, as indicated in Ifig.
nolishing material is thus Snpphed to the
top of the grinding disk E. 1In place of the
bellows Z, any suitable 1‘0thrV pump tor
blowing air may be driven by the shaft

taal plc,c,e 3,

‘the needle valve 6.
in Kig. 9, may be removed
or replaced on the machme 1T desired, and

convex lenses;

fits o
way to the socket Q.

.whmh ms:}sh n curved racks 29,

another curved rack 32 1s provided, which
15 secured to the plate 23, and meshes with

12. and this |

Vlded if desired. In order to supply more
or less wuer in the last two steps of the
process, if desired, I provide a water feed
device, shown to the right of Fig. 10, in
which 1 represents the water cup, Tnounted
on the block 2, which 1s provided with the
fitting in the socket ¢® of the

bracket ¢* at the side of the pan. This

' block 2 is perforated as at 4, which perfo-

ration 1s connected to a pipe 5 from which
the water drips onto the 01"111(:11110 disk X,
all as shown m Fig. 10. ‘I'he supply of
water is controlled, or cut off altogether by
It will be obvious that

the pan, shown

the pan, shown in Ifig. 10, may be substi-
tuted for that shown in Flo 9 without af-

fecting the remainder of the apparatus.

In the apparatus already deseribed, pro-

vision is made for grinding either concwc

or convex lenses, or plane concave or plano-
but dir eqment]w;r prismatic
lenses are required, and in order to make

the machine a complete apparatus for grind-

ing any of the ordinary forms of lenses re-
quired by opticians, I provide a prism grind-

1mg attachment, Whmh 1s intended to be sth-
| umted for i he socket () amd the lens holder

and the other parts shown m Fig. 7. This

prism grinding fl‘itflchmen(, is shown in de-

tail 1n T*ws ]4 o 17, which will now be

deseribed. & 1(*;:)1‘&‘*(311‘[8 a similar socket
piece to the socket piece Q, shown 1n Kigs.

7, having one or more clamp
serews ¢7, similar to the clamp screws Q
and Q2, already described. Thls socket Q7
ver the end of the shaft P’ m a similar
1 This socket piece ()
has a base plate 21 hinged at 22 to the block
23, beneath which 1s mounted the shding
block 24, beneath which 1s mounted another
block 25, shiding at right angles to the block

and

1, 5

24, which bloclz: 25 has a recess 26 for the

cement, used in connection with the prism.
The plate 21 has iourna]ed across the same
Slnft 27, carrying at each end pinions 28,
secured to
the block 23. These cu"*‘“;fed racks are
sloi'tedq as at 30, to receive the clamp screw
by means of which the angle between

-{h(,, plate 21 and the block 23 may be ad-

justed. In order to measure this angle,

a pinion 34, carried by the arm 35 on the
plate 21. On the shaft 36 of this pinion
34 1s a pointer 37, moving over a circular
scale 38. Thus as the block 23 is SWUnNg

through an angle relative to the plate ‘?1
't.'.us, angle will be indicated by the 130111ter
37 moving over the scale 38.

In order that the block 24 may have lon-
- o1tudinal movement relative to the block 23,
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I provide & pinion 89, mounted on the shaft

40, mounted 1n this block 23, which pinion

meshes with the rack 41 on the top of the

block 24. The blocks 24 and 25 are dove-
tailed into the blocks 23 and 24, respectively.
as mdicated at 42 and 43, so that they may

be readily removed. The block 24 is clamped

at the desired position by means of the clamp
screw 44 (see Fig. 16) and the block 24 car-
ries a pin 45, having stop lugs 46 to hold the

block 25 securely in the block 24 after it has

been slid therein.

The various clamp serews and bolts are
preferably provided with squared heads, so
that they may be turned by the same wrench,
and thus most of the parts of the machine

may be: assembled or disassembled without

the use of any special tools.

It will be noted that the prism to be

ground may be cemented to the block 25,
which may be then moved laterally by turn-
ing the pinion 39 to the desired position,
and may be then turned to the desired angle
relative to the plate 21 by turning the shaft
40. It will be evident that the grinding disk
tor use in grinding prisms may be flat or
convex or concave, as may be desired.

The operation of the apparatus has been

described In a fragmentary way incident to

the various steps and the various modifica-
tions required, but to state the operation
consecutively, we will assume that the piece

of glass from which the lens is to be oround

15 secured to the lens holder, while the latter

1s detached from the machine, and that the

swinging arm M is swung up to the vertical
position, and that the pan used in the first
step: of the wet grinding is in place, and the

machinery at rest. The lens holder is affixed
to the hinged arm, which 1s then lowered in

the position shown in full lines in Fig. 1,
and the pan C being supplied with water
and emery, power is applied to the drive
shatt, which will begin the process of grind-
ing. The grinding disk I will be turned in
either direction, as may be desired, but at
the same time the lens holder is revolved in
a constant direction, or is clamped against
revolution, as may be preferred, and the
lens holder is automatically given more or
less of a vibratory motion, so as to aveid
streaking.  The drive shaft also rotates the
pan, and drives the pump, the emery being
stirred up as the pan revolves, and the mixed

water and emery being pumped on the erind-

ing disk. As soon as the first rough grind-
1ng has been completed, which may be ascer-
tained by the electric signal already de-
scribed, or by any other suitable means, the
hinged arm M is swung up past the vertical
position, the frame B carrying the pan C
and the other parts shown in IFig. 9 is re-
moved, and a similar frame having a pan
and attachments 1s put in place for the sec-

ond wet grinding, in which finer abrading

(us, I

“specl

O

material is used. The hinged arm is then
lowered down to its position again, and tHe
process of grinding, as indicated in the first
step, 1s substantially repeated. As soon as
the seecond wet grinding has been accom-
plished, the second pan is removed, as be-

tore, and a pan and attachments, similar to

that shown 1n Fig. 10, is placed on the table
A, centered over the shaft . This pan does
not revolve, but the revolution of the shaft
V? sifts fine abrading or polishing material
onto the grinding or polishing disk E.
Water, 1f needed, 1s supplied from. the cup.

1. After this first step of the dry or moist
grinding or polishing 1s effected, this pan is
removed, and a similar pan, like that shown

in Fig. 10, is put in place for the final act

‘of polishing, the polishing material being

sifted onte the top of the polishing disk E,

‘as before. In this final act of polishing, the

water cup-1 may be removed from the pan,
it desired. This will complete the grinding

of one side of the lens, when the half fin-
ashed lens will be turned over, adjusted on
‘the lens holder, and the grinding of the sec-
‘ond side of the lens will be accomplished in
‘the same way as with the first side.

In grinding prismatic lenses, the prineipal

difference is that prisms should be sef, at the
‘requisite angle before the prism holder is at-

tached to the machine, and the proper lat-

eral adjustment made, but the operation of
‘the device is substantially the same with
prisms as with other forms of lenses.

It will be obvious that the number of steps

‘already desscribed may be increased or di-
-minished, 1f desired, thereby reducing or in-
“creasing the number of pans and other re-
‘movable parts used in the various steps.

By the use of the hereindescribed appara-
ind that more accurate results are se-
cured: 1n mueh less time than with the meth-
ods now 1n vogue. o

It will be obvieus that various modi

]

. C&_.

tions might be made in the hereindescribed

apparatus, other than those suggested in the
fication, which could: be used without
departing from the spirit of the invention.

Having thus described my invention, what
I claim and desire to secure by Letters Pat-

ent of the United States, is:—

1. In a lens grinding machine, the combi-
nation with a grinding disk and means for
rotating same, of a lens holder, means for
pressing said lens holder toward said disk,
means for rotating said lens holder, and
means operated by said rotating means for
mparting an oscillatory movement to- said
lens holder while it is being rotated, substan-
tially as described.

2. In a lens grindine machine, the combi-
nation with a grinding disk and means for
rotating same in either direction as may be
desired, of a lens holder, means for pressing

sa1d lens holder toward said disk, means for
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rotating said lens holder, and means for im-
Dfutmo an oscillatory movement to said lens
Lolc:er whﬂe it is being rotated, substantially
as dmcmbed

in « lens grinding machine,
112111011 with a 01 111(111‘10 disk ‘Iﬂd means tor
wtqmnn same, 01‘ a lens hol der, means for

pressing sald lens holder toward gaid sz,
automatic means for mmuno saiaq lens

holder, nmans for imparting an oscillatory
mowmant said lens holder while it is be-
1ng rO‘t*tted and means for antomatically
f:wnahlw W *"* ren the lens has been ground to a
pt edetermined thickness, substantially as de-
seribed.

4. In a lens grinding m&clnne the combi-
nation with a drwe shat it, of a 01"111(:11110 disk,
a lens holder, and means opelated by said
drive shatt Ior rotating said disk, means also

operated by said drive shaft for rotating
said lens 1101(161" and means operated by said
drive shaft for imparting an oscillatory
movement to said lens holder while 1t 1s be-
mﬂ rotated, substantially as described.

. In a 1(,115 orinding nmclune the combi-
nmuon with a 0111’1(211110 disk and means for
10ta,t1110 same, 0[ a len% holder, means for
pressing sald lenS holder tow ud sald disk,
means :i:Ol rotating said lens holder, means
for imparting an oscillatory movement to
ga1dl ]ens holder while it is being rotated,
means for varying the extent of said oscﬂla—
tory movement, and means for automatically
swnqhnﬂ When the lens has been ground to

a pr edetermined thickness, subshmlaﬂy as
descmbed -

_ In a lens grinding machine, the combi-
nation with a 01’*11’1(1111& disk and means for
wtatmﬂ same in either direction as may be
desired, of a lens holder, means for pressing

sald leng holdel toward s;ud disk, means for

rotating aid lens holder, ancd 11{1@*1:11&‘-E for au-
tOlllz:,th‘LHV signaling when the lens has been
oround to a p]:‘edetennmed thickness, sub-
stmltmlly as described.

In a lens grinding machine, the combi-

tmn with a grinding disk 2 and means for

'wtqtme— same in either direction as may be

lens holder, means for pressing
er toward said disk, means for
1*otf1t1110 said lens holder, means for 1mpart-
ing an oscillatory movement to said lens
holder while it s being rotated, and means
for supplying water and abr uzhnn material
to said grinding disk, %ubghntmlly ag de-

S1638 1bed.
8. In a lens

deblred, of a
said lens 1101{:

orindinge machine, the combi-
nation with a nrmrhnﬂ disk and means for
rotating same In either direction as may be
dequ'ed of a lens holder, means for rotating
sa1d lens holder, means for imparting an
oscillatory mmenent to said lens holder
while it is being rotated, and means for
varying the extent of said oseil latory move-
ment, substaﬂtnlly as described.

—

the combi-

]
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9. In a lens g1 inc 1110 machine, the combi-

1ati1on wnh a 0111’1{‘ 1ng cisk uml means for
1"0{.:11‘ ing same, of a lens holder, means for
m‘mtmn aud lens holder, means for 1m-
par {qu an 0%11 atory mov ei‘t’lﬂni to said lens
holder W’hllb 1t 18 bunu mta ted, and means
for vmyum the extent of said oscillatory
movement, with means for automatically
sienaling when the lens has been ground to
a predetermined thickmness, sub%antmlly AS
described.

10. In a lens giinding 111..—1(31111’16 the com-
bmatmn with a nlmdu’w disk wnd MEeans
for rotating same, of a lens holder, means
for mmmnﬂ sald lens holder, a pan sur-

rounding said orinding disk, a pump pro--

jecting into said pan, and means for simul-
taneously rotating said pan and driving
salcl pump, 11bst&nt1ﬁ11y as deseribed.

11. In a lens grinding machine, the com-
bination with a 01'11101110 disk and means
:f or rotating same 1i either direction as may
be desirved, of 2 lens holder, means for press-
ing sald lens holder towar d said cdisk, means
for rotating said lens holder, a p&m SUT-
reunding said orinding disk, a pump pro-
jecting into said pan, and means for simul-
taneously rotating said pan and driving

said pump, sul pstantiallv as deseribed.

12. In a lens grinding machine, the com-
bination with a c-rmdmﬂ disk and means
for rotating same, ot a lens holder and uni-
versal bearings thueim means for rotating
said lens hol der, and means operated by
saicdl rotating means for imparting an oscil-
latory mov ement to said lens holder while it
is being rotated, substantially as described.

13. In a lens 01 inding machine, the com-
bination with a ﬂuﬂdmo disk and means
for rotating same, of a Tens holder, means
for either rot: mlw said lens holder or for
holding same against rotation, as may be
{L(}sued., and Ineans Oper ated by sald rotat-
ing means for imparting an oscillatory
movement to said lens holder while 1t 18 be-
ing rotated, substantially as described.

14, In a lens orinding machine, the com-
bination with a uunduw disk and means
for rotating same, of a Tens holder, means
for pressing so vid Jens holder toward said
disk, Ineans for either rotating said lens
holder or for holding same %.03111% rotation,
as may be desired, and means operated b}f

aid rotating means for imparting an oscil-

Luou movement to said lens holder. while
it is being rotated, substantially as de-
seribed.

15. A lens erinding machine, comprising
3] 1}L1tf01m, 2 ot ary | Gi]l’ldlllﬂ disk mounted
above said platform, a hmﬂed arm carried
by said platform, a rotary Tens holder car-
ried by said arm, means for rotating said
lens holder. and means carried by said arm
for imparting an oscillatory movement to
said lens holder while it is being rotated,
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a pan surrounding said grinding disk, a
pump projecting into said pan, and means
for simultaneously rotating said pan and
driving said pump, substantially as de-
seribed. o

16. A lens grinding machine, comprising
a platform, a rotary grinding disk mounted
above said platform, a hinged arm carried
by said platform, means for clamping said
arm at any desired angle relative to the
grinding disk, a rotary lens holder carried
by said arm, means for rotating said lens
holder. means carried by said arm for im-

parting an oscillatory movement to said lens
holder while it is being rotated, a pan sur-
rounding said grinding disk, a pump pro-
jecting into said pan, and means for simul-
taneously rotating said pan and driving said
pump, substantially as described.

In testimony whereof, I affix my signa-
ture, in presence of two witnesses. |

JOSHUA ANTHONY LINCOLN.

Witnesses:
SarLomoN MAaRrx,
rantx MELNHTOFE.
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