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To all whom it may concern: 
Be it known that I, ARTHUR A. ARNOLD, a 

citizen of the ' United States, residing at 
Southbridge, in the county of Worcester and 
State of Massachusetts, have invented cer 
tain new and useful Improvements in Grind 
ing-Machines, of which the following is a 
speci?cation. 
_My invention relates to improvements in 

grinding machines, and has particular ref 
erence to a novel and improved machine par-' 
ticularly adapted for use in grinding oph 
thalmic lenses. ' 

The leading object of my invention is the 
provision of an improved machine of this 
character which shall be constructed and 
adapted for use in grinding various types of 
ophthalmic lenses, both spherical, cylindri 
cal and toric, and with ‘either positive or 
negative curves. ' > 

A vfurther object of my invention is the 
provision of an improved machine in which 
the parts may be so adjusted as to satisfac 
torily grind a lens with the desired curve 
thereon. , 

A further object of my invention is the 
provision of novel and improved means for 
‘attaining the various adjustments in a 
simple, inexpensive and e?icient manner. 
Other objects and advantages of my im 

proved grinding machine should‘ be readily 
apparent by reference to the following de 
scription taken in connection with the ac 
companying drawings, and it will be under 
stood that I may make any modi?cations in 
the speci?c details of construction shown 
and described within the scope of the ap 
pended claims without departing from or 
exceeding the spirit of my invention. 
In the drawings: Figure I is a perspective 

view of my machine, parts being broken away 
to show the interior mechanism thereof. Fig. 
II is an enlarged detail perspective view of 
a portion of my machine. Fig. III is a 
similar view of another part thereof. Fig. 
IV is a detailed view of one of the carrier 
blocks. Fig. V is a similar view of a con- 
cave ‘lap inverted. Fig. VI is a similar view 
of a convex lap. Fig. VII is a horizontal 
sectional view throughv the complete "mas 
chine. Fig. VIII is a transverse sectional 
view. ' 

In vthe drawings, in which similar char 
acters of reference are employed to denote 

:55‘ corresponding-parts throughout the several 

views, the numeral 1 designates the frame of 
my improved machine having extending 
therethrough the shaft 45 bearing the ?xed 
pulley 2 and loose pulley 3 for the driving 1 
belt 4, the belt being shifted from one to an 60 
other of said pulleys by means of the lever , 
5. Projecting from the front of the machine 

' is a trough 6 for receiving the emery to be 
applied to the lenses during grinding there 
of, this trough being secured ‘to the frame by 
means of studs 7 engaged in the key-hole 
slots. 8 in the side of the trough, these slots 
permitting of removal and ready cleansing 
of the trough when desired. ‘ 
In that form of my invention here illus 

trated I have shown. the same as adapted for 
use in grinding two lenses,.but it will be 
,understood that I may make my machine 
w1th but a single unit or with several units,’ 
as desired, the operation being substantially 
the same in any instance. 

Projecting’ from ‘the frame 1 above the 
trough 6 and at right angles to a spindle 25 
is a bearing 9 for the rock shaft or spindle 10 
having secured on its outer end the substan 
tially vertically disposed arm 11 formedv 
with a plurality of threaded apertures 12. 
These apertures are preferably arranged in 
series, one set or series being arranged above 

“the pivot point or center of oscillation of 
the arm, and the other set below the center 
of oscillation of the arm, for a purpose which 
will subsequently appear. A bolt 13 is 
passed through an opening in the carrier 
block 14 and has the end thereof threaded 
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into any one of the apertures 12 in the arm ' 
11 to secure the block in position upon the 
arm, side flanges 15 being formed on the 
block for engagement with the arm 11 to 
prevent twisting movement of the block rela 
tive to the arm. _ A groove 16 is formed on 
the upper face of the block and this groove 
is adapted to receive a rib 17 on the lap 18 
which lap may be either concave or convex 
as desired, and which is provided with the 
pins19 for engagement with recesses 20 in 
the carrier block to assist in retaining the 
lap in position upon the 'block. 
Mounted on the side of the frame 1 are 

the guides 21 for the slide block 22 having 
preferably integral therewith] and prqecting 
forwardly therefrom the arm 23 terminating 
in the bearing portion 24. Journaled 1n said 
bearing 24 is a spindle 25 carrying on 1ts 
inner endthe arm 26 provided with a groove 
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.27 and having a plurality of apertures 28 
formed therein, thenumber of these aper 
tures preferably corresponding to the num 
ber of apertures 12 of the arm 11, and the 
apertures being arranged in series in a man 
ner similar to the apertures 12. Fitting into 
the groove 27 is the rib 29 of the member 30, 
a bolt 31 on the member 30 projecting 
through one of the apertures 28 and being se 
cured in position by the nut 32 to lock the 
member 30 in desired vertical adjusted posi 
tion relative to the arm, the groove and rib 
connection between the member 30 and arm 
26 serving to prevent any twisting movement 
of the member upon the arm. 
The member 30 has formed in the outer 

portionthereof the bore or passage 33 for 
the slide 34, said slide preferably being pro 
vided near its upper end with a ?at face 35 
engaged by the plate 36 which serves to pre 
vent relative rotary or twisting movement of 
the slide 34 in the member 30. Pivoted to 
the member 30 is a pressure arm 37 having 
adjustably mounted therein the bolt 38 pro 
vided with aloc-k nut 39, the bolt depending 
from the arm 37 and bearing against the 
upper end of the spindle, a spring 40 having 
one end secured to the member 30 and the 
other end connected to the arm 37 by a suit- _ 
able spring tension device 41, which serves 
to regulatethe pressure of the lower end of 
the bolt against the slide and at all times 
tends to force the same downward relative 
to the member 30. Formed at the lower end 
of the spindle are suitable contact members 
preferably a pair of prong points 42 which 
?t into recesses in the lens block 43 and 
hold the lens in correct engagement with 
the lap 18 while permitting it to automati 
cally adjust itself thereto, the spring 40 
through the medium of the parts 34, 37 and 
38 serving to hold the lens in operative en 
gagement with the lap 18. 

It is to be understood that when the slide 
block 22 is arranged within the guide 21 in 
a position so that the center of the spin 
dle 25 lies in a direct horizontal plane with 
the center of the rock shaft 10, each cor 
responding aperture of each of the corre 
sponding series of apertures in each of the 
arms 11 and 26 will be disposed the same 
distance away from the center of oscillation 
of the other arm so that should the lap 18 
be mounted at the lowermost aperture in the 
lower series in the arm 11 and the member 
30 be mounted in the corresponding lower 
most aperture in the lower series in the arm 
26 a spherical curve will be ground upon 
the lens because of the fact that the distance 
between the lens and the centers of oscilla 
tion of the arms 11 and 26 are the same. Ac-' 
cordingly a similar curve would be ground 
upon the lens should both thelap and mem 
ber 30 be arranged in any corresponding po 
sition upon the respective arms, the only dif 
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ference being that the curves generated 
upon the lens would vary according to the 
arc upon which the tool oscillated. ' 

It has previously been mentioned that‘ 
both the arm 11 and the arm 26 are mounted 
for oscillatory movement, which movement 
may be imparted to the arms in any desired 
manner, the particular means‘ for so doing 
forming no part of this invention, but for 
purposes of illustration I have shown one 
form of attaining this result. Acrank 44 
is formed in the shaft 45 and this crank 
is connected by the links 46 with the arm 
26 to oscillate the same during rotation of 
the shaft 45. A gear 47 is mounted on the 
shaft 45_ and meshes” with the pinion 48 
which is ‘suitably supported in any pre 
ferred manner within the frame, said pin~ 
ion having eccentrically secured thereto a 
link 49 Which serves through the medium of 
the arm 50 on the spindle 10 to rock the 
spindle and thus rock or oscillate the arm 
11, the gearing being such that the rela 
tive speeds of oscillation of the arms 11 and 
26 will be entirely different, so there will be 
no danger of producing wave effect upon‘ 
the lenses. - 

In the operation of my device the lap 
carrier 14 is ?rst placed in desired adjust 
ed position on the arm 11 according to the 
base curve of the lens, the series of‘ aper 
tures shown in the upper portion of the arm 
11 being adapted for base curves of plus 3, 
plus 6 and plus 9, and the series of apertures 
shown in the lower portion of the arm being 
adapted for base curves of minus 3, minus 
6 and minus 9. The carrier 14 having been 
secured in desired position upon the arm 
11, I then preferably shift the member 30' 
to one of the apertures in the arm 26 cor 
responding to the aperture in which the bolt 
13 is engaged, and then secure the mem 
ber 30 in its desired adjusted position. The 
position of the carrier 14 determines {the 
curve which will be generated by movement 
of the arm 11, while to determine the curve‘ 
which will be generated by oscillation of‘the 
arm 26 I refer to the scale 51 which operates 
in conjunction with the designations‘52 of 
the slide 22. p _ _ ~ 

It should be apparent that when the lap 
is arranged on the arm at any one of the 
apertures above the center of oscillation of 
the arm and the member 30'is correspond 
ingly arranged upon the arm 26 a plus or 
convex curve will be ground upon the lens 
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instead of the minus or concave curve as is ' 
done when the lap and member are arranged 
below the center of oscillation of the arm,‘ ~ 
the arrangement of the parts of the machine 
whereby a convex ' lens is ground being 
shown to the right in Fig. l of the draw 
ings, while to the left in this ?gure has been 

125 

shown the arrangement of parts whereby a ~ 
concave lens ‘is ground. 130 
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When desired to grind a toric lens it is 
merely necessary to vertically adjust the 
block 22 by means of the screw 53 to in 
crease or decrease the distance from the lens 
to the pivot axis 25, which will thus serve 
to vary the transverse curve formed on the 
lens and make this curve stronger or weaker 
than the curve longitudinal of the machine 
according to the adjustment of the block, 
a scale 51 serving in conjunction with the 
designations 52 to denote the exact trans 
verse curve being generated at any par- 
ticular adjustment of the block 22. 

It is to be understood that the expansion 
or contraction of the spring 40 will compen-.' 
sate to a certain degree for the vertical 
movement of the 
position at which the slide block is set, but 
in .the case of extreme differences between 
the two curves to be ground I prefer to 
compensate for this sliding not only by 
stretching of the spring but by suitable ad 
justment of the bolt 38 so that thebolt will, 
as nearly as possible, be in axial alinement 
with the spindle when the machine is in 
operation. 
From the foregoing description taken 

_ in connection with‘the accompanying draw~ 
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ings, the construction and operation of my 
improved grinding machine should be read 
ily apparent, and it will be noted that I 
have provided a simple, durable and eflicient 
machine of this nature which may be read 
ily set to grind any desired curvature, a lock 
handle 54 being provided to secure the mem 
ber 22 in any desired adjusted position, and 
it will be further noted that on account of 
the said possibility of adjustment I may 
grind any form of lens in my, machine, and 
that on account of the difference in speed 
of oscillation of the arms 11 and26 the lens 
and laps move in a sinuous path relative to 
each other to prevent formationeof wavy 
surfaces on the lens. 

I claim :— . 
1. In a machine for grinding ophthalmic 

lenses, the combination with-a frame, of a 

v 

rock shaft, a cross arm carried by the shaft 1 
and provided with a plurality of attachment 
points, a slide block carried by the frame, 
means for securing the block in adjusted po 
sition, a pivot spindle j ournaled in the block 
and adjustable therewith, an arm carried by 
the spindle and having a number of attach 
ment points corresponding in location and 
number to the points on the rock shaft arm, 
cooperating means secured at certain of the 
attachment points on the rock shaft arm and 
spindle arm for retainingv and operating 
upon a lens held between said members, and 
means for rocking the spindle arm and the 
rock‘shaft to cause a relative movement of 
the said members to grind the lens held 
therebetween. ' I 

j 2. A lens grinding machine, including a 

spindle'33, according to the 

, having a plurality 

frame, a drive shaft journaled in the frame, 
a rock shaft and a reciprocating link oper 
atively connected with the drive shaft, an 
arm on the rock shaft extending above and ' 
below the shaft and having a plurality of 
attachment points formed thereon, a grind 
ing lap, means for securing the grinding 
lap to the rock shaft arm at any one of said 
points, a second rock arm mounted on the 
frame and operatively connected with the 
reciprocated link, said rock arm being like 
wise provided with a plurality of suitably 
indicated places for an attachment, said 
places being positioned in predetermined re 
lation to the corresponding places on the 
rock shaft arm, a lens spindle holder, means 
for securing the spindle holder at any one 
of the points of_attachment on the rock arm,‘ 
lens block engaging means on said spindle, 
and means for yieldingly pressing the spin 
dle toward the grinding member on the rock 
shaft arm., 

3. A 
lenses 
comprising a pair of arms rocking in direc 

' tions at right angles one to the other and at 
different rates of speed, each of said arms 
having a plurality of correspondingly dis 
posed points adapted for attachment of a 
lens holding or grinding member, whereby 
attachment" of said members at correspond 
ing parts will on actuation of the arms grind 
a lens, of known spherical curvature, and 
means for vertically adjusting one of the 
rock arms relative to the other to vary the 
curve generated in one meridian a known 
amount. ' A I 

4:. A grinding machine designed to grind 
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grinding machine designed to grind "_ 
of predetermined base curves, and ' 
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lenses of predetermined base‘ curves, and ' 
comprising a pair of arms rocking in direc 
tions at right angles one to the other and at 
different rates ofspeed, each of said arms 

of correspondingly dis 
posed points adapted for attachment of a 
lens holding or grind' member, whereby 
attachment of said members at correspond 
ing parts will on actuation of the arms grind 
a lens of known spherical curvature, and 
means for vertically adjusting one of, the 
rock arms relative to the other to vary’ the 
‘curve generated in one meridian a known 
amount, ‘a scale, and designations codp'erat 
ing with the scale to indicate the curve bei 
generated for any particular adjustment of 
the ‘lens holding and grinding members on 
their respective rock arms. 

5. A lens grinding machine, including a laterally swinging lap, a block having a 
swinging movement at right angles toithe 

a rock armcarrying' 
'the- block, a supporting slide for the rock 
arm, means for adjusting the position of 

_ the slide, and resilient means for forcing the 

movement of the Y lap, 

block downward vrelative to the rock arm 
and-slide into operative position. 
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6. In a grinding machine of the character 
described, the combination with a frame, of 
a slide mounted on the frame, a spindle 
jo'rnaled in the slide and bearing a rock 
ar , a carrier block, means for securing the 
carrier block in adjusted position on the 
rock arm, a lens block engaging spindle 
slidably but non-rotatablyvmounted in the 
carrier block, and means for yieldingly forc 
ing the spindle downward relative to the 
carrier ‘block to retain the spindle in oper 
ative position irrespective of the adjustment 
of the slide and carrier block. 

7. In a machine of the character described, ' 
the combination with a rock arm, of a car 
rler block adjustably mounted thereon, 
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'means for securing the carrier block in de 
a lens block engag- v sired adjusted position, 

ing spindle slidably but non-rotatably 
mounted in the carrier block, a pressure arm 
pivoted to the carrier block, means for press 
ing the pressure arm toward the spindle, 
andan adjustable contact device carried by 
the arm and engaging the spindle to vary 
the position of the spindle for the same posi 
tion of the pressure arm. 
In testimony whereof I a?ix my signature 

in presence of two Witnesses. I 
ARTHUR A. ARNOLD. 

Witnesses: 
C. FRED HILL, 
H. K. PARsoNs. 
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