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This invention relates to improvements in edge of the wheels and in a direction substantially
grinding machines and has particular reference normal to said axes,

to novel means ang method of forming beveled Another object is to brovide an automatic ma-

edges on articles such as ophthalmic lenses. chine of the apove character for forming bev-
A prineipal object of the invention is to brovide 5 eled edges on articles such ag ophthalmic lenses

improved means and method of forming bev- which is relatively simple in its construction and

eled edges on articleg such as ophthalmic lenses operation, efficient, and comparatively eco-

and embodying a machine having a pair of rotat-~ nomical to manufacture,

able abrading elements and means for carrying an Other objects and advantages of the invention

article for rotation and for arcuate movement 10 will become apparent from the following descrip-
into and out of position for abrasion by said tion taken in connection with the accompanying
abrading elements about an axis substantially drawings, in which:

normal to the axes of rotation of the abrading ele- Fig. 1 is a front elevational view of g machine
ments and at a controlled bosition with respect embodying the invention;

to said abrading elements in accordance with the 15 Fig. 2 is a fragmentary sectional view illus-
shape to which the particular article is to be trating the operative parts of the device;

edged. Fig.3is a fragmentary sectional view taken on
Another important object is to provide novel line 3—3 of Fig. 2;

means and method of the above character em- Fig. 4 is a front elevational view of an irregu-

bodying a pair of rotatable abrading wheels 20 larly shaped lens;

shaped to have beveled edges and disposed in con- Fig. 5 is g diagrammaitic Nustration of the

tiguous edgewise relation with one another with method of locating the axis of movement of the
the bevels at the point of adjacency between the lens carrying means; and

wheels forming a groove, and means for carrying Fig. 6 illustrates alternative means for driv-
an article for rotation and for arcuate movement o5 ing the abrading wheels.
into and out of said groove about an axis sub- Ophthalmic mountings are commonly con-

stantially normal to the axes of rotation of the structed so as to have lenses positioneq within
abrading wheels and at a distance above the plane rims encireling the peripheries of the lenses either

defined by the apex of the groove equal to sub- partially or entirely ang the rims generally are
stantially one-half the sum of the longest and 39 provided throughout their inner contour edges
shortest distance of the edge from a predeter- with grooves in which the lenses are adapted to
mined center of the article, be snhugly fitted. Therefore, so that the lenses

Another object is to provide a machine of the will properly fit within the grooves in the rims of
above character embodying means for moving an such mountings, it is essential that the lenses he
article toward and away from the abrading 35 provided with beveled edges shaped to align as
means, during the edge abrading thereof, in an nearly as possible with the grooves.

arc of radius substantially equal to the radius of In providing irregularly shaped lenses with
the base curve or a curve intermediate the base beveled edges, however, by prior art methods,
curve and the prescriptive curve of the article, the bevels throughout the beripheries of the lenseg
said radius being variable in accordance with the 46 gre generally not shaped to broperly fit the
contour shape and base curve radius of the par- grooves, that is, such a leng may have the apex of
ticular article to be edged. the bevel spaced at different distances from the

Another object is to provide means and method side surface of the lens at various points along the
of the above character embodying a pair of edge where such points are located at varying dis-
abrading wheels rotatable about barallel axes, 45 tancesfrom the geometrical center of the lens. In
the abrading wheels having beveled edges and such cases the apex of the bevel will be irregular
disposed in adjacent edgewise relationship so that and crooked throughout the periphery of the leng
the bevels will form a groove at the area of ad- and will thus necessitate that the rim encireling
jacency of the wheels, and meang for carrying an the lens will be bent, twisted, reshaped or other-
article for rotation and for arcuate movement intg 50 wise distorted to properly receive the leng with the

and out of said groove about an axis substan- constant danger of imparting a strain on the lens
tially normal to the axes of the wheels, said cen- and possible breakage thereof,
ter of said arcuate movement being adjustable The above disadvantages are bractically non-

with respect to the plane defined by the apex of existent in the bresently described device wherein
the groove in o direction parallel t0 said axes the irregularly shaped lens or other article is
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moved arcuately into and out of abrading posi-
tion about an axis disposed from the lens a dis-
tance substantially equal to the radius of the base
curve of the lens, with the position of said axis
with respect to the abrading wheels being adjust-
able in accordance with the varying radii from a
predetermined center of the lens.

Referring more particularly to the drawings
wherein like characters of reference designate
like parts throughout the several views, the pres-
ent invention is embodied in & machine compris-
ing 2 base 10 having Jocated thereon suitable con-
ventional mechanism for causing simultaneous
rotation of a pair of ahrading wheels 1f and 12.
Such mechanism wiil be under control of any
suitable power device utilized to cause rotation
of means such as a shaft 13 (Fig. 2) having keyed
thereto at one end a gear {4 which is adapted
to mesh with spaced adjacent gears {5 and 6.
The gears 15 and {8 are attached to the inner
ends of respective shafts 1 and 18 which project
through and are rotatably mounted in supporting
portions of the base {8 and which carry ab their
outer ends the respective abrading wheels {1 and
{2. These shafts 17 and {8 may be suitably
mounted for efficient operation without displace-
ment such as by positioning them in tubular bush-
ings {2 and 20 having ball bearing units 21 and
22 disposed at their respective upper ends and
upon which enlarged portions 23 and 24 of the
respective shafts {1 and 18 are adapted to reside.

The abrading wheels {1 and 12 are substan-
tially disc-shaped and are provided with central
openings through which the end portions of the
shafts {7 and 18 are adapted to extend, with one
side surface of each of the swheels resting upon
the enlarged shaft portions 33 and 24. The op-
posed side surfaces of the wheels are provided
with central recessed areas so that nuts 28 and
2§ can be used to secure the wheels to the shafts
without projecting above the plane of the surface
of the wheels.

The shafts {1 and 8 are located so as to po-
sition the wheels i1 and 12 in intimate edgewise
relation with one another, as shown in Pigs. 1
and 2, and each wheel is provided peripherally
thereof on its upper edge with bevels {7¢ and
i8¢ whereby at the area of adjacency between
the wheels there is formed a substantially V-
shaped groove having its apex disposed exactly
at said point of adjacency.

Alihough the foregoing description refers to
means for causing the abrading wheels 11 and
{2 to rotate in opposite divections, the wheels
may, if desired, be caused to rovate in similar di-
rections by other simple and efficient mechanisms
such as by interposing an jdler gear 14a of the
same size as drive (4 between said drive and
gear (& as llustrated in Fig. 6.

Adjustably carried at one side of the base 10 is
a supporting member 21 which is adapted to be
moved in a direction parallel fo the axis of the
abrading wheels {1 and {2. The mechanism for
moving the member 27 can be any suitable eon-
ventional device such as the rack and pinion ce-
vice 28 shown in Fig. 1, which is manually oper-
able by means of & handle 29 located for easy ac-
cessibility to the operator at the front of the ma-
chine, with the amount of movement of the mem-
ber 27 heing registered by means of an indicator
and seale arrangement 39.

A substantially U-shaped holder 31 is mounted
on the top of the supporting member 21 and is
adjustable in a direction transverse to the rack
and pinion adjustment and toward and away
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from the abrading wheels along & line intersect-
ing the axes of said wheels {1 and 12 upon man-
ual rotation of a crank 32. The crank 32 is se-
cured to the outer end of a shaft 33 (Figs. 2 and
3) which is threaded into a portion 34 depend-
ing from the underside of the holder 3{ into an
elongated recessed portion 35 of the member 21,
and is rotatably supported in one or more bear-
ing portions 36 formed on the member 21. Thus,
when the crank 32 is rotated, this will cause the
holder 31 and all parts of the device mounted
thereon to be adjusted in a direction transversely
as specified above. The amount of movement
of the parts during this adjustment can be con-
trolled in accordance with a scale and indicator
arrangement 31,

A transversely disposed lens carrying device 38
is adjustably carried by the holder 31 and com-
prises an elongated head 39 having a substan-
tially inverted U-shaped supporting portion 40
formed integral therewith. The arm portions 41
and 42 of the supporting portion 40 are provided
with concentric transverse pores adjacent their
lower ends, which bores contain bushings 43 and
44 respectively. A rotatable shaft 45 is located
in the bushing 43 in arm portion 41 and has one
end extending into the space between the arm
portions 41 and 42 and carrying a resilient article
engaging pad 46 thereon. The shaft 45 is rotat-
ably supported adjacent its other end in a bush-
ing 41 carried by & forwardly projecting portion

8 of the head 39 and prevented from displace-
ment in one direction by 2 collar 48z, the end
portion carrying the pad 46 being enlarged fo
form a shoulder &6¢ abutting against the bush-
ing 43 to preveni displacement in the opposite
direction. The bushing 44 rotatably carries a
second shaft 49 similar to and concentric with
the shaft 45, the shait 49 having a resilient article
engaging pad 59 similarly secured to ifs inner
end.

The pads §6 and 50 can be spaced sufficiently
to permit an article such as a lens 51 to be in-
serted therebetween since the shaft 49 is mounted
for sliding movement longitudinally in the bush-
ing 44, The head 38 is provided with a bore con-
centric with the shaft 49 having a bushing 52
therein. A shaft 53 is rotatably mounted in this
bore and has a hollow jnterior forming a tubu-
lar end portion 54 in the end thereof directed
toward shaft 49, which portion contains a coiled
tension spring 55, one end of which is adapted
to contact the base of the hollow in the portion
54 with its other end abutting and exerting pres-
sure against the end of the shaft 49. Thus, the
shaft &9 is constantly urged toward the shaft 45.

However, to permit the shaft 49 to rotate with
the shaft 53 and yet be adjusted outwardly in
g direction jongitudinally of said shaft 53 as
when gz lens 51 is being positioned between the
pads 46 and §0, there is provided conventional
means such as a pin §6 which is inserted through
the shaft 49 and extends through opposed slots
57 in the tubular portion 54 of the shaft 53.
Since the sides of the slots 5T bear against the
pin 56, this will cause rotating movement of shaft
53 to be transmitted to shaft 49. The ends of
the pin 56 are adapted to reside in a ring mem-
pber 58 encircling the shaft portion 54 and ro-
tatable therewith, the ring member 58 being
provided peripherally thereof with a circum-
ferential groove in which is positioned a yoke 59.
The ring member 58 rotates freely within the
yoke 58 and is moved longitudinally of the shaft

53 upon operation of a handle 60 pivotally con-
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nected at 61 to the head 39. The handle 60 is
connected to the yoke 59 by a linkage 62 where-
by movement of said handle in a counter clock-
wise direction about its pivot 61, will move the
ring member 58, pin 56 and shaft 49 against the
tension of the spring 55, and will thus space the
lens carrying pads 46 and 58 sufficiently to permit
the lens 5i to be inserted therebetween. Upon
release of the handle §0, the spring 55 will act to
return the parts to their initial positions with the
bads 46 and 58 firmly contacting the opposed side
surfaces of the lens 51.

The shaft 53 is meanwhile constantly retained
in position within the bushing 52 by means of
a collar 63 and shoulder bortion 64 which en-
gage opposite ends of the bushing 52.

Suitable conventional mechanism may be em-
ployed for causing rotation of the shaft 53 and
consequently of shafts 42 and 45 such as by pro-
viding power mechanism connected to the shaft
53 by means such as g belt and pulley arrange-
ment 65.

The tubular shaft portion 54 has a portion 66
of reduced outside diameter at its inner end to
which is keyed a gear wheel 87, with a collar 68
being threaded or otherwise secured to the end
of the portion 66 to brevent the gear wheel 87
from becoming displaced. A similar gear wheel
68 is keyed to the shaft 45 and maintained in
bosition thereon by a collar 70 and shoulder 7§
formed by an enlarged portion of the shaft 45,
A shaft 72 is rotatably mounted in bushings 73
and 74 located in concentric transverse bores in
the arm portions 41 and 42 respectively of the
supporting portion 48 of the head 39, and has a
gear wheel 15 keyed thereto at one end which is
adapted to mesh with the gear wheel 69 and has
2 second gear wheel 76 fixed to its other end
which is adapted to mesh with the gear wheel 67.
Thus, upon rotation of shaft 53, gear wheel §7
and gear wheel 76, shaft 72 and gear wheels 715
and 69 will cause simultaneous rotation of shaft
45 and consequently of the lens 5§ carried be-
tween the lens engaging pads 46 and 50,

It will be understood that the lens carrying
head 38 is mounted on the supporting member
21 and may be adjusted by operating the handle
32 as hereinbefore described, to position the pe-~
ripheral edge of the lens 51 as desired in the
groove formed at the point of adjacency between
the beveled abrading wheels 1 and 2.

The lens 5i, however, in accordance with this
invention is adapted to move arcuately about an
axis located at a distance from the lens sub-
stantially equal to the radius of the base curve of
the lens or of g curve intermediate said base
curve and the prescriptive curve as desired.
Therefore, there is provided means for pivotally
supporting the lens carrying device 38 in the
holder 31 (see Fig. 3). This means comprises
& substantially U-shaped carrier 77 which is pro-
vided with tracks 7§ adapted to slide in guide-
ways provided therefor in the head 39. A pair
of concentric pivot pins 79 are adjustably located
in the opposed upright bortions of the holder 31
and are adapted to engage in recesses provided
in the carrier, the centers of the pins 19 defin-
ing the axis about which the lens carrying device
and consequently the lens 5i is moved during an
abrading operation, as will be more fully de-
scribed hereinafter.

To establish the distance between the axis of
the pivot pins 79 and the lens 51, it is merely
Tiecessary to operate the handle 32 to set the
scale and indicator device 37 at the proper read-
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6
ing. As an example, if a lens §{ having & pre-
determined base curve is to be bevel edged, the
holder 31 will be adjusted on the member 27 to
2 position where the scale and indicator device
37 will register the fact that the axis of the pivot
pins 79 is located at g distance substantially
equal to the radius of said predetermined base
curve from g line bassing through the point of
adjacency between the abrading wheels 1| and
12 and parallel to the axes of the wheels.

However, since this adjustment alone will gen-
erally not result in the lens 51 being broperly
positioned for edging in the groove, it is nec-
essary to provide a second adjustment to ac-
complish this. Therefore, there is brovided a
rotatable shaft 80 (Pig. 3) vertically disposed
in the head 39 and having an operating knob
81 at its upper end for manual manipulation
by the operator. The lower end of the shaft 80
extends into g longitudinal opening 82 in the
lower surface of the head 39 and carries a pin-
ion gear 83 in engagement with a rack 84 secured
to the base portion of the carrier 71, a collar 85
adjacent the lower end of the shaft 89 prevent-
ing displacement thereof. TUpon operation of
the knob 81, and subsequent revolving of shaft
80 and pinion gear 83, the head 39 and all the
lens supporting mechanism carried thereby will
be caused to move longitudinally, the extent of
such movement heing controlled so that the lens
51 can be positioned as desired in the groove for
broper beveling.

An indicator 88 cooperating with the scale 87

n the knob 81 can be used to register this latter
adjustment, and after the adjustment has been
made means such as g wedge type clamping de-
vice 88 on the ubper front edge of the head 39
adjacent the edge of the carrier 77 can be em-
bloyed to render the parts immovable with re-
spect to one another.,

The latter adjustment will thus position the
lens 51 in abrading position, with the lens 5/ he-
ing retained therein during the edging operation
by gravital forge, It will be understood that the
lens 51 will be Subported by the pads 46 and 50
for rotation substantially about its geometrical
or other center to bresent unbeveled edge por-
tions to the abrading wheels { | and 12 and that
the entire head 39 and related mechanism sup-
ported thereon, including the lens 81, will be
raised and lowered arcuately about the axis of
the ping 78 in accordance with Irregularities in
the contour shape of the lens. However, in the
actual abrading operation the resultant size and
shape of the lens 5i will be in accordance with
the size and shape of a pattern 89 removably se-
cured to and rotatable with the end of the shaft
43, An edge portion of the pattern 88 is adapted
t0 engage a roller 90 carried by g bracket 81
attached to the side of the base i when the cor-
responding edge portion of the lens §f hag bean
ground to its final size hy the abrading wheels {1
and {2, the pattern 8¢ being rotatable with the
Iens 51 by suitable mechanism to present un-

5 abraded edge portions of the lens to the abrading

wheels, the pattern thus controlling the resultant
size and shape of the entire peripheral edge of the
lens.

To further control the size of the lens §1, the
bracket 814 is vertically adjustable on the base {8.
The bracket 91 is adapted to slide in 3 vertically
disposed groove 92 in the base 19 and has g longi~
tudinal slot therein through which the shaft por-
tion 93 of a clamping device ig adapted to pro-
Ject, the shaft 93 being threaded into an open-
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ing provided. therefor in the base 19 and having a
fixed kriob 98 at its outer end. The bracket 81 is
adapted to be adjusted vertically as desired in
sccordance with readings of a- scale 95 thereon
as indicated by a pointer 88 adjacent thereto on
the base 18, and the kngb 94 can be turned to
thread the shaft 98 farther into its hole and thus
clamp the bracket 9 immovable between the
knob 94 and base 0.

Thus, it will be understood that when a lens
5 ig supported by a pair of pads 46 and 59 and
the axis of the pins 719 located so as to be a dis-
tarnce from the lens 5 substantially equal to the
radius of the base curve of the jens, the lens can
then be arcuately moved about said axis to 2
position where its edge will be located im the
groove formed atb the point of adjaceney of the
abrading wheels {§ and #2. ‘Then, upon Opera~
tion of the mechanism to rotate the lens 5t, and
consequently the pattern 88, the lens edge will
be sbraded until the pattern 8% contacts the
roller 8¢ and prevents the lens from being drawn
farther downwardly by gravity and consequently
abraded to a depth greater than desired. Thus,
as an irregularly shaped lens is being edged, the
head 29 will be moved arcuabely about the axis of
the pins 78 as various edge portiens having dif-
ferent radii from the predetermined center of
the lens are presented to the abrading wheels.

Ag the lens 5l is bevel edged and is raised and
1owered arcuately about the axis of the pins 79,
the apex of the bevel will be made to substan-
ially parallel the lens surface. However, as the
irregular contour edges are beveled, the side sur-
faces of the bevel will be angled differently with
raspect to the lens surfaces. Therefore, it is de-
sirable that a condition be reached which is most
favorable for producing & bevel to- which & lens
encireling rim or eye wire can be easily, firmly
and efficiently secured. This is accomplished by
providing means for additional adjustment of
the axis of the pins 78. To provide best results,
it has been found that it is desirable to position
the axis of the pins 78 at a controlled distance
above the plane of the apex of the groove formed
by the beveled portions 11a and 18a of the abrad-
ing wheels {{ and 12.

Referring to Figs. 4 and 5, an irregularly
shaped lens 51 will be supported substantially at
its geometrical or other
2 maximum radius 98 and a minimum radius 88.
The axis 188 of the pins 1%, which is positioned
away from the lens-a distance substantially equal
io the radius i8i of the base curve of the lens,
is then positioned above the plane 192 of the apex
163 of the groove at a distance indicated by nu-
meral 194 which is substantially equal to one-
half the sum of the radii 88 and 99. When a
lens is moved into and out of abrading position
about an axis S0 disposed, this will cause & con-
dition to be reached wherein the sides of the bevel
will be angled so as to more nearly equal the ideal
condition throughout the entire periphery of the
lens.

Therefore, in setting up and operating a ma-
chine of the character described, it is important
that the axis about which the head 39 and lens
5| are to he moved be located in accordance with
the shape of the particular lens 51 to be edged.

Handle 28 is operated to position this axis above 7

the plane defined by the apex of the groove
formed by the abrading wheels, and knob 81 op-
erated to position the axis at a distance from
the lens substantially equal to the radius of the
base curve of the lens. Then crank 32 can be

center §7 and will have 5
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operated to move the entire head 39, holder 31
and related mechanism to a position where the
edge of the lens §{ can be placed in abrading
position in the grocve formed at the point of
adjacency of the abrading wheels {1 and {2,

Then, upon operating the machine as described,
the lens 5{ can be provided with 2 bevel edge, the
apex of which will be substantially parallel to the
surface of the lens and the sidges of which will be
approximately equiangular with respect to the
cide surfaces of the lens throughout the entire
lens edge.

The bevel, when preduced in accordance with
the foregoing description, will be shaped to

5 properly receive a rim member or eye wire there-

around without the necessity of bending, reshap-
ing, or otherwise irregularly disposing the mem-
per to provide a secure fit with: the lens.

From the foregoing description, it will be seen
that novel means and method of a simple, efficient
and economical nature have been provided for
forming beveled edges on articles such as opthal-
mic lenses in accordance with the objects and
advantages of this invention.

While certain novel features of the invention
have been shewn and described and are pointed
out in the annexed claims, it will be understood
that various omissions, substitutions and changes
in the formation and details of the device illus-
irated and in its operation may be made by those
skiiled in the art without departing from the
spirit of the invention.

I claim: -

1. In a device of the character described for
edging convexo~-concave articles such as lenses
and the like, the combination of a base, aprad~
ing means mounted on said base for axial rota-
tion, & SUPpPOrd mounted on said base to one side
of the abrading means and means yendering said
support adjustable toward snd away from the
axis of rotation of said abrading means, a head
gisposed in overlying relation with respect to said
abrading msans and including @ pivotal portion
pivotably connected t0 the said mentioned sub-
port for movement about an axis substantially
normal to the axis of rotation of the abrading
means, axially rotating supporting means on said
head for supporting the article to be edged, and
rmeans for adjusting the relative spacing of said
supporting means from said axis about which the
pivotal portion of the head pivois on said sup-
port whereby the articie when supported by said
supporting means may be positioned at a dis-
tance from said pivotal axis equal to approxi-
mately the radius of the base curve of said arti-
cle and in edgewise engagement with said abrad-
ing means.

9 In o device of the character described for
edging convexzo-concave articles such as lenses
and the like of non-cireular peripheral shape,
trie combination of a base, abrading means
mounted on said base for axial rotation, a first
support mounted on said base to one side of the
abrading means, a second support mounted on
said first support, means rendering one of said
supports adjustable in a direction toward and
away from the axis of rotation of said abrading
means and means rendering the other supporb
adjustable in a direction paralleling said axis, a
head disposed in overlying relation with respect
to said abrading means and including a pivotal
portion pivotably connected to said second sub-
port for movement about an axis substantially
normal to the axis of rotation of the abrading
means, axially rotatable supporting meanson said
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head by which the article to be edged may be
supported in edgewise engagement with said
abrading means and with its concave side directed
toward said pivotal axis, and means for adjust-
ing the relative spacing of said supporting means
from said axis about which the pivotal portion
of the head pivots on said second support where-
by the axis about which the pivotal portion is
connected to pivot may be positioned at a dis-
tance from said article, when so positioned, equal
to approximately the radius of the base curve of
said article and at a distance above the engage-
ment of the article with the abrading means
equal to the average of the longest and shortest
radii of said article. -

3. In a device for bhevel edging convexo-con-
cave articles of non-circulay contour such as
lenses and the like, the combination of a hase, a
support mounted on said base and means render-
ing said support adjustable In one direction, and
a work supporting member pivotally connected
to said support for swinging about an axis dis-
bosed approximately normal to the direction of
adjustment of said support, said work support-
ing member carrying a pattern and holding
means by which the article to be edged may be
mounted in coaxial alignment with the pattern
and with its concave side facing said pivotal con-
nection, means for simultaneously axially rotat-
ing said pattern and holding means, said axis
intersecting the axis of said pivotal connection
and paralleling the direction of adjustment of
sald support, axially rotatable abrading means
effectively presenting a V-shaped abrading groove
facing in a direction normal to the direction of
adjustment of the said support to receive the
edge of an article when pbroperly supported by
said holding means, a contact carried by said
base for engagement by the pattern, and said
work supporting means being free to swing about
sald pivotal connection to permit the article to
be edged to substantially the shape of the pat-
tern, and means for adjusting the relative spac-
ing of said holding means to the bivotal connec-
tion whereby the pivotal connection of said work
Supporting member may pe located at approxi-
mately the center of curvature of the article to be
edged.

4. In a device for bevel edging convexo-conecave
articles of non-cireular beripheral contour such
as lenses and the like, the combination of a base,
a first support mounted on said base and means
rendering said support adjustable in one direc-
tion, and a second support mounted on said first
support and means rendering said second support;
adjustable in a direction approximately normal
to the direction of adjustment of said first sup-
port on the base, a work supporting member
pivotally connecteq to said second support for
swinging about an axis disposed approximately
normal to the directions of adjustment. of said
two supports, said work supporting member
carrying a pattern and holding means by which
the article to be edged may be mounted in co-
axial alignment with the pattern and with igs
concave side facing said pivotal connection,
means for simultaneously axially rotating said
pattern and holding means, said axis intersect-
ing the axis of said pivotal connection angd paral-
ieling the direction of adjustment of one of szig
two supports, axially rotatable abrading means
effectively presenting a V-shaped abrading groove
facing in a direction paralleling the direction of
adjustment of the other of said supports to receive
the edge of an article when broperly supported
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by said holding means, a contact carried by said
hase for engagement by the pattern, and said
work supporting means being free to swing about
said pivotal connection to bermit the article to be
edged to substantially the shape of the pattern,
and means for adjusting the relative spacing of
said holding means to the pivotal connection
whereby the pivotal connection of said work sup-
porting member may be located at approximately
the center of curvature of the article to be edged.

5. In a device of the character described for
forming a beveled edge on convexo-concave
articles such as lenses and the like, the combina-
tion of a base, a pair of abrading wheels dis-
posed on said base for rotation about parallel
axes and in edge-to-edge relation at one area
intermediate said axes, said wheels having bev-
eled upper peripheral edges forming a V-shaped
groove above said area of edge-to-edge relation,
a support mounted on said base to one side of
said abrading wheels and means rendering said

‘support adjustable toward and away from the

axes of said abrading wheels and the V-shaped
groove therebetween, g head disposed in over-
lying relation with respect fo said abrading
wheels and including a pivotal portion pivotably
connected to said suppors for movement shout
an axis substantially normal to the axes of rota-
tion of the abrading wheels, supporting means
for supporting the article to be edged, said sup-
porting means being mounted on said head and
means permitting adjustment of the relative
spacing of said supporting means from said axis
about which the pivotal portion of the head pivots
on said support whereby the article when sup-
ported by said supporting means may be DOsi-
tioned at a distance from said pivotal axis equal
to the radius of the base curve of said article
and in edgewise engagement with said V-shaped
groove formed by the abrading wheels.

§. In a device of the character described for
forming a beveled edge on convexo-concave
articles such as lenses and the like, a base, a pair
of abrading wheels disposed on said base for rota-
tion about parallel axes and in edge-to-edge re-
lation at one area intermediate said axes, said
wheels having beveled upper peripheral edges
effectively forming a V-shaped groove above said
area oi edge-to-edge relation, a first support
mounted on said base and means rendering said
first support adjustable toward and away from
the axes of said abrading wheels and the V-
shaped groove, a second support mounted on
said first support and means rendering said sec-
ond support adjustable in g direction paralleling
the axes of said abrading wheels, a head disposed
to overlie said abrading wheels and including a
pivotal portion pivotably connected to said second
support for movement about an axis disposed
substantially normal to the axes of rotation of
the abrading wheels and to the directions of ad-
justments of the two supports, a pattern and
work holding means mounted on said head for
coaxial rotation about an axis intersecting the
axes of said pivotal connection and the axes about
which said abrading wheels are rotatable, and a
contact carried by said base for engaging the
pattern, said work holding means being mounted
on said head and means permitting adjustment
of the relative spacing of said holding means
from said pivotal connection whereby the article
when supported by said holding means in edge-
wise engagement with said V-shaped groove
formed by the abrading wheels may be positioned
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to swing about approximately its center of curva-
ture in response to rotation of the pattern.

7. A device of the character described for
edging convexo-concave articles of non-circular
peripheral contour such as lenses and the like
comprising a base, abraGing means rotatably
mounted on said base, a spindle carrying a pab-
tern and holding means by which an article may
be supported in edgewise engagement with said
abrading means, said spindie being mounted on
a head for simultaneous coaxial rotation of the
pattern and holding means, and said head being
supported on said base and means rendering it
free to swing about a pivotal axis disposed ap-~
proximately normal to and intersecting said axis
of rotation of the spindle, & contact carried by
ssid base and engaging the pattern to control
the swinging of the work holding means aboulb
said pivotal axis during the abrading action of
the abrading means on the article when suppori-
ed by said helding means, and means by waich
the distance between said pivotal axis and the
holding means may he altered.

8. A device of the character described for

edging convexo-concave articles of non-circular o7

peripheral confour such as lenses and the like
comprising a base, abrading means rotatably
mounted on said base, a spindle carrying a pat-
tern and holding means by which an article may

be supported in edgewise engagement with said 3¢

abrading means, said spindle being mounted ont a
head for simultaneous coaxial rotation of the
pattern and holding means, and means support-
ing said head on said base for free swinging

mal to and intersecting said axis of rotation of
the spindle, a contact carried by said base and
engaging the patern to control the swinging of
the work holding means about said pivotal axis

during the abrading action of the abrading means -

on the article when supported by said holding
means, and means by which the distance be-
tween said pivotal axis and the holding means
may be altered, together with additional means

by which said pivotal axis may he adjusted in

the plane of the swing of said spindle about said
pivotal axis and in a direction approximately
normal to the axis of rotation of the spindle to
alter its location with respect to the abrading

action of the abrading means on the article to 9

be edged.

9. A device of the character described for use
in edging convexo-concave articles of non-
circular peripheral contour comprising a base,

abrading means mounted on said base to rctate -

about a central axis, a head disposed to overlie
the abrading means and having means for car-
rying an article to be edged, an adjustable sup-
port carried by said base and located tc one side
of the abrading means, means mounting said
head on said support to swing about an axis
substantially normal to the axis about which
the abrading means is votatable to permit the
article when supported thereby to be swung to-
ward and awsy from said abrading means, means
rendering said support adjustable in directions
pboth normal to and parallel with the central
sxis about which the abrading means is rotatable
to vary the spaced relation of said axis to the
abrading means, and means for altering the
separation of said article carrying means of the
head from said axis about which the head is
swingable to bring the article into position for

10
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abrasion by the abrading means whereby the
radius of swing may be controlled to approximate
that of the curvature of the article being edged.

10. The metbod of edging a convexo-concave
lens of non-circular peripheral shape comprising
positioning the lens in edgewise engagement with
an abrading surface effectively rotating about
an axis disposed substantially parallel to the
general plane in which the lens is positioned
and maintaining said lens free to pivot aboutb a
center located adjacent the center of curvature
of the lens and positioned at a distance above
the plane of said abrading surface substantially
equal to one-half the sum of the longest and
shortest distances of the peripheral edge of the
lens from its geometrical center.

11. The method of forming 2 beveled edge on
5 convexo-concave lens of non-circular periph-
eral shape comprising rotating a lens while in
edgewise engagement with a V-shaped abrading
surface effectively rotating about an axis disposed
substantially parallel to the general piane of the
lens and while maintaining said lens free to swing
toward and away from said abrading surface
about a center located adjacent the center of
curvature of the lens and positioned at a distance
above the plane of said abrading surface substan-
tially equal to one-half .the sum of the longest
and shortest distances of the peripheral edge of
the lens from its geometrical center.

12. A device of the character described for
edging convexo-concave articles such as lenses
and the like comprising a base, abrading means
rotatably mounted on said base, & spindle car-

aboutb & pivotal axis disposed approximately nor- 53 rying holding means by which an article may be

supported in edgewise engagement with said
abrading means, said spindle being mounted on
a head for axial rotation of the holding means,
means supporting said head on said base to swing
about 2 pivotal axis disposed approximately nor-
mal to said axis -of rotation of the spindle and
means by which the distance between said pivotal
axis and the holding means may be alfered.

13. A device of the character described for
edging convexo-concave articles such as lenses
and the like comprising a base, abrading means
rotatably mounted on said base, a spindle car-
rying holding means by which an article may
be supported in edgewise engagement with said
abrading means, said spindle being mounted on
2 head for axial rotation of the holding means,
means supporting said head on said base to swing
about a pivotal axis disposed approximately nor-
mal to and intersecting said axis of rotation of
the spindle, and means by which said pivotal
axis may be adjusted in a direction approximately
normal to the axis of rotation of said spindle.
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