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To allºphom it mày concern: , . . ingly, shaped grooves provided in crank 
Beit known that IKARLLIEGANDT, a sub- disksa at the upper ends of upright shafts 

ject of the Czar of Russia residing in News", 8", of which the shafts s are supported 
York, in the borough of Manhattan, county by neck and step bearingst, b and driven by 60 

5 and State of New York, have invented cer-pulley and belt transmissions from an up. 
tain new and useful Improvements in Ma- right drivingshaft is, while the shorter 
chines for Grinding and Polishing Lenses, shafts s are Slipported by neck and step 
of which the following is a specification. bearings b, b, the neck-bearings of both 
This invention relates to certain improve-shaftss, 8 being. supported on the longi. 65 

10 ments in machines for grinding and polish a tudinal and transverse angle-irons fº, fºof ing lenses for optical purposes in such a 
manner that a plurality of lens-blanks are 

the frame f while the step-bearings b, b. 
of the driving-shafts are supported on the 

ground to the proper shape at the same time 
in a reliable and effective manner; and for 

longitudinal angle-irons f of the supporting 
frame f, as shown in Fig. 1. . . . . 70 

15 this purpose the invention consists of a ma- The driving-shaft isiocated at the center 
chine for grinding and polishing lenses of the supporting frame, between the lens which comprises a plurality of grinders, a holding-frames a, and rotated continuously 
frame for said grinders, means for impart by means of a belt and pulley transmission 
ing a rotary motion to the grinder-holding from a suitable power-belt, while the shafts 75 

20 frame, a plurality of lens holders, pivoted s', by which the grinder holding frames are 
lever-arms for supporting the lens-holders, act 
a universal joint connection between the 

actuated, are located near the ends of the 
lever-arms and lens holders and spring-cush 

supporting frame. f and driyen by step-. 
- shaped pulleys p, and transmitting belts p". 

ioned hand-levers for raising or lowering the from stêp-shap?t pulleys pòn thè driving- 80 . 
25 lens holders as required. . . . shafts, as shown clearly in Fig. 1. . . . . 

The invention consists further of certain . The motion of the intermediate shafts' 
details of construction which will be fully can be instantly... arrested by means of a 
described hereinafter and finally pointed out clutch mechanismo which is composed of a . 
in the claims. . . . . . . . . . . . . spring-cushioned clutch member o' 85 

30. In the accompanying drawings, Figure 1 on the shafts and connected with a lever 
represents a front-elevation, partly in ver: that is pivoted at one end to an upright 
tical longitudinal section, of my improved f of the framelf, and at the other end con 
machine for grinding and polishing lenses, nected by a pivot-rod g with a lever c 
Fig. 2 is a plan-view of the same, one-half which carries a treadle tat its front-end 90. 

35 of the machine being, shown with the grind and which is pivoted at its rear-end to a 
ers in position for use, while the other half transverse angle-iron f at the lower part of . 
shows the grinding devices removed for the frame. f. The clutch member c inter 
showing the lensholders and their support-locks with a fixed transverse clutch member 
ing frame, and Fig. 3 is a vertical transverse c" on the shafts; so that the latter is not ro- 95 

s' ... tated when the clutch member c is released 40 section online 3,3, Fig. 1. . . . . . . . 
Similar letters of reference indicate corre- from the sliding and spring-cushioned 

member o' by the depression of the treadle sponding parts throughout the figures. : ? ?? 
Referring to the drawings, frepresentist, but rotated as. soon as the treadle is re: 

seased agd the sliding clutchmeibri re: 100 the supporting frámics-of-ray improved ma 
45 ¥S???: ##: and '( lenses...turned into efgagement with the fixed 

. The frame is made of oblong shape, and transverse member a on the shaft 8. The 
provided with upright cornerstandards f. cushioning spring c" of the sliding clutch 
which are braced by longitudinal and trans, member cisinterposed between the clutch-, . 

... verse angle-irons ff. On the upperpor-lever c and a fixed collar c' on the lower 105 
50 tion of the frame f is arranged a tablé a portion of the shaft. s. As soon as one of 

which carri?s a water-collecting pan är hav- || the treadle? is lowered; the sliding and 
ingrounded-offends. In the pana are ar- |???'?????????? clutch member c is with ranged two grihder-holding franes at of drawn from the transverse clutch member oblong shape, which are pivoted at opposite c and moved out of engagement therewith 19 

55 ends by means of perforated ears a to dove-, so as to produce the instant interruption of ' 
... tailed bars a' that are guilein correspond- the motion of the grinder holding frame a 
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connected with the shafts'...In each lens 
holding framea is arranged a plurality of 
holdersh for the grindersh. In the draw ing eight, grinders are showih. 
The grindersh' are made of steel or other 

suitable materiál and are of convexorother shape, according to the shape to be given to 
the lenses g'. Thelens-holders gare con nected by universal joints g with the front 
ends of lever-arms g” that are arranged par 
allel with each other, and pivoted at their 
rear-ends by means of eyes g to a trans 
verse rod g which is supported in per 

5. forated ears g on the table a of the ma chine. The eyes d° are separated by means 
of washers g. so as to be held in their 

20 

proper position on the pivot-rod g'. One 
set of lever-arms g” which holds the lens 
holders for the rear-row of lens-blanks is. 
made straight, while the intermediate set of 
lever-arms which holds the lens-holders for 
the front-row of lens-blanks is curved at 
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right angles at the outer ends so as not to 
interfere with the adjacent set of levers g. 
The grinders and their levers are held in 
proper position by means of a number of 
manually operated levers , which are lo 
cated below the pan a, said levers being 
connected by means, of vertical rods and 
rounded-offscrew-nutsi, one below and the 
other above each lever i, with the lever arms g”, said vertical. connecting rods being 
guided in suitable thimbles i secured into corresponding. holes in the table a and 
guided at their lower ends in stationary 
sleeves i attached to one of the longitudinal angle-irons f, as shown clearly in Figs. 
and 3. On each vertical rod i are arranged 
two helical springs i, , one between the 
thimble is and a collar. ion the rod i, and 
the other between the lower screw-nut and the stationary sleeve ion the angle-iron f, 
so that when one of the levers is placed 
into raised position, as shown in dotted lines 
in Fig. 3, the lens-holder and its supporting 
arm are raised and the upper spring set to 
tension, while the tension of the lower 
spring is released. On the other hand, when 
the lever i is lowered so as to move the 
lever arms 'g' and the lens-holder into its 
spring is released and the lower spring coin pressed, the upper spring assisting in the 
iowering and the lower spring assisting in 
the raising of the lever , lever arm 'g' and 

lowered position, the tension of the upper 

lens-holder g. The vertical rods are con 
nected at their upper ends by means of 
transverse pivots 3 with slots in the lever 
arms g° so as to permit thereby the free 
raising and lowering of the same by the 
hand-leversi when they are placed in raised or lowered position. 
Rotary motion is imparted to the grinder 

holding frames a by the rotation of the 
crank-disks. aº 'and their pivot connection 

968,246 

with the ears of the frames a. A greate?. 
för smaller extent of motion or “stroke”? is 
impºrted to the frames a by setting the 
pivot connection with the crank-disks a? at 
some distance to one side or the other of the center of the disks. This is accomplished by 
shifting the dovetailed bars of the crank 
disks in the dovetailed grooves of the same 
to one side or the other. When the ears and 
dovetailed bars are placed in line with the 
axis of the driving-shafts, no motion is im 
parted to the grinder-holding frames; but 
when the dovetailed bars are adjusted to one 

70 
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side or the other of the driving crank-disks, 
motion is imparted to the supporting 
frames, all the parts describing a circle the 
radius of which is equal to twice the distance 
longitudinal center-line of the frame. The greater this distance or eccentricity of the 
center of the perforated ears from the cen 
iter of the crank-disks, the greater is the cir 
cle described by every part of the grinder 
holding frames and the holders therein. 
The degree of circular motion. to be ims 
parted to the holders depends on the size of 
the lenses and the degree of concavity or 
convexity to be imparted to the lenses. 

80 

of the center of the crank-disks from the . 

90 

When the dovetailed bars are set to the 
proper position in the driving crank-disks, 
set-screws aº, 
through the same, are turned inwardly to 
ward the dovetailed bars and the latter 
thereby locked rigidly in position. When a 
different adjustment is necessary, the Set 
screws have to be loosened so, as to permit 
the shifting of the dovetailed bars in the 
grooves of the driving crank-disks a. By arranging a plurality of grinder-hold 
ing frames and holders, one attendant can supervise the grinding of eight, or multi 
ples of eight, lenses at a time. The con: struction shown in the drawings is arranged. 
as a double grinding machine, and provides 
for the grinding of sixteen lenses at the same 
time; but it is obvious that the size of the 
frame and table can be doubled and another 
set of sixteen grinders be arranged thereon, 
which are driven from another driving: 
shaft, and so on, or only one set of eight 
grinder-holders may be used, in which case 
the output is correspondingly diminished. 
As the grinders act with a uniform degree 
of pressure on the lenses, a uniform grind 
ing action is exerted on the same. Whèn one side of the lens-blanks is completed, they 
are turned around and again cemented into 

95 
which pass horizontally . 
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their dops and then finished on the opposite . 
side. After the grinding action is com 
pleted the polishing of both surfaces is ac 
complished by the addition of a suitable polishing powder to the water in the frames, 
so that perfectly smooth surfaces are ob 
tained. As one man can easily attend to a 
machine with sixteen grinders and supervise 
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the progress of the work by lifting from 
time to time the lenses by means of the hand 
levers from the front-end of the machine, 
the grinding and polishing of lenses of all 
kinds can be accomplished at a 'considerable 
saving of time and labor. . . . . . . 

Having thus described my invention, I 
claim as new and desire, to secure by Let 
ters Patent: 

1. In a machine for grinding and polish 
ing lenses, the combination of a grinder 
holding frame, means for imparting circum 
ferential motion to the holding-frame and 
holding its axis parallel to a fixed line in its 
plane of movement, grinder holders sup 
ported in said frame, lens-holders above said 
grinder-holders, pivoted lever arms, and 
spring-cushioned means for raising or low 
ering said lever-arms and lens-holders. 

2. In a machine for grinding and polish 
ing lenses the combination of a supporting 
frame, a pair of separated parallel rotary 
shafts supported on said frame a holding 
frame mounted at separate points eccen 

trically on said shafts respectively, holders 
on said holding frame and additional hold 
ers coöperating with the first-named holders. 

3. In a machine for grinding and polish 
ing lenses, the combination of a supporting 
frame, agrinder-holding frame, means for 
imparting rotary motion to the same, grind 
ers supported in said frame, of lens-holders 

| above the grinders, pivoted lever-arms, uni 
versal joints between said lens-holders and 
the lever-arms, hand-levers pivoted at ther 
rear-ends, upright, connecting rods pivoted 
to the lever-arms and hand-levers, and cus 1 
ioning springs placed above and below the 
connecting rods between fixed points on tine 
rods and stationary points on the support 
ing frame.' . 
In testimony, that I claim the foregoing 

as my invention, I have signed my name in 
presence of two subscribing witnesses. 

KARL LIEGANDT. 
Witnesses: 

PAUL GOEPEL, 
J. A., ????. 
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