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This invention relates to a tool for holding a lens blank
in such manner that spherical grinding and/or polishing
of a surface of the blank will result in a final surface
which is toric in shape.

One object of the invention is to provide a toric lens
tool having means to hold a lens blank in such manner
that two opposite peripheral portions thereof are held
in a different plane than two other opposite peripheral
portions thereof at right angles to the first portions, where-
by the lens blank is warped; and thereupon by grinding
and/or pelishing a surface of the lens blank to spherical
shape that surface will be toric in shape when the lens
blank is released from the tool.

Anocther object is to provide a lens blank holding tool
having means o accurately align a lens blank so that
a finished and polished base curve of the blank has its
optical axis accurately aligned with the axis of rotation
of the tool.

Still another object is to provide separate means for
holding the edge of the lens blank at two pairs of diametri-
cally opposite points, one pair of points being crosswise
of the other, and the pairs of points being in different
planes so as to warp the lens blank before a finishing
operation on one surface thereof, whereby when that sur-
face is finished to a spherical shape the surface will return
to a toric shape when released from the edge holding
means.

A further object is to provide means of calibration to
indicate the adjustment of the tool for toric surfaces of
different dioptric spread between the major and minor
curvatures of the toric lens surface.

With these and other objects in view, my invention con-
sists in the construction, arrangement and combination of
the various parts of my toric lens tool whereby the objects
contemplated are attained, as hereinafter more fully set
forth, pointed out in my claims and illustrated in the
accompanying drawings, wherein:

FIG. 1 is an exploded perspective view of the parts
forming my toric lens tool;

FiG. 2 is an enlarged vertical sectional view thereof;

FIG. 3 is a similar sectional view at right angles to
FIG. 2, a portion of the tool being shown in side eleva-
tion;

FIG. 4 is a further enlarged sectional view similar
to a portion of FIG. 3 showing the parts in a different
position; and

FIG. 5 is a further enlarged sectional view similar to
a portion of FIG. 2 also showing the parts in a different
position.

On the accompanying drawing I have used certain
reference numerals to indicate in general the parts that
form my toric lens tool as follows: 18 to indicate a base
shaft; 12 a tool body; 24 a primary sleeve; 16 a primary
sleeve nut; 18 a secondary sleeve; 26 a secondary sleeve
nut; 22 a pair of warping pins; 24 a warping pin follower;
and 26 a warping pin nut. The base shaft 10 is adapted
for mounting on a drive shaft 28 as shown in FIG. 2
by a set screw 39. The drive shaft 28 may be driven
by an electric motor or the like (not shown) at a suitable
speed for grinding and/or polishing the upper surface of
a lens L! shown in FIG. 2. The base shaft 1§ has an
undercut section 32 adapted for engagement by a set
screw 34 carried by the tool body 12 for a purpose which
will hereinafter appear.
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The primary sleeve 14 has a pair of primary jaws 36
and the secondary sleeve 18 has a pair of secondary jaws
38, all four jaws for engagement with a holding flange
48 of a lens blank from which a lems L is being formed.
A blank of this character and tools for forming a lens
therefrom are shown and claimed in my copending appli-
cations Serial No. 24,473 filed April 25, 1960, and Serial
No, 48,126 filed August 8, 1960.

The present invention has to do with a lens holding tool
so designed that a surface can be ground and/or polished
with cylinder and therefore has a toric shape. This is
accomplished by warping the lens blank. The tool body
12 is provided with a pair of vertical holes 42 there-
through in which the warping pins 22 are slidable for
this purpose. It also has a cylindrical surface 44 over
which the primary sleeve 14 is slidable but nonrotatable
by reason of a key 46 and a keyway 48 in the body
12 and sleeve 14 respectively. The sleeve 14 has a flange
5% with which an internal flange 52 of the primary sleeve
nut 16 is adapted to coact, the nut being threaded on
threads 54 of the body 12 just below the cylindrical sur-
face 44 thereof. To facilitate rotation of the nut 16 rela-
tive to the body 12 it is provided with a knurled section
53, the body itself being also knurled as indicated at 79.

The primary sleeve 14 is also provided with a cylindri-
cal surface 56 over which the secondary sleeve 18 is slid-
able and nonrotatable by reason of a key 58 and a keyway
69. The sleeve 18 has a flange 62 with which an internal
flange 64 of the secondary sleeve nut 29 is adapted to co-
act. The nut 26 is also knurled as indicated at 66 and is
internally threaded to cooperate with threads 68 of the
primary sleeve nut 18.

At one point around the circumference of the body 12
the knurled portion 7€ thereof is flat as indicated at 72
and a transparent pointer 74 is secured to the body 12
by a screw 75. The warping pin nut 26 has a flange
76 to coact with the warping pin follower 24 as in FIG.
2 to slide the warping pins 22 upwardly when the nut
is screwed on to the lower end of the body 12, the body
being threaded at 78 for this purpose. The nut is also
provided with a micrometer scale 82 to coact with a
hairline on the pointer 74 for a purpose which will here-
inafter appear.

The base shaft 18 is provided with a bore 84 longi-
tudinally therethrough, both to receive the shaft 28 and
for the purpecse of checking the dioptric power of the
lens while held in the tool. The upper edge of the base
shaft 10 is rounded as indicated at 86, the radius being
sharper than the sharpest base curve radius of any lens
that will be held in the tool.

Practical Operation

My toric lens tcol is shown fully assembled in FIGS.
2 and 3. To hold the lens blank L! therein the upper
four elements (primary sleeve 14, primary sleeve nut 16,
secondary sleeve 18, and secondary sleeve nut 28) shown
in FIG. 1, are removed by successively unscrewing 28,
removing 18, unscrewing 16, and then removing 14. The
upper end of the body 12 is now exposed so that the lens
blank L? can be laid thereon as in FIG. 3, the set screw
34 being loose and the base shaft 18 in lowered position
as shown in relation to the body 12.

It may here be mentioned that the lens blank L! has
a base curve 88 that has been cut or ground and polished,
and the curve 88 is, therefore, a finished surface of the
lens. The base curve 88 must now be aligned concentric
to the axis of rotation of the tcol, and this is accom-
plished by holding the lens blank 1! against the upper
end of the body 12 by finger pressure as indicated by
the arrow 82 in FIG. 3, and then sliding the base shaft
16 upwardly until its rounded upper edge 86 confacis -
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the base curve 88 and shifts the lens laterally if it is not
axially aligned with the tool. When there is a full ring
of contact between the curved upper edge 86 of the base
shaft 18 and the base curve 88, then the operator is as-
sured that the base curve is concentric to the axis of ro-
tation of the toocl. Because of the shaft i thus con-
tacting the base curve 88 and serving as an accurate means
to align the ontical axis of the curve 88 with the tocl,
T call the shaft 10 a “base” shaft. 'The base shaft may
now be locked in position by tightening the set screw 34,
" Next, the primary slesve 34 is slid over the cylindrical
surface 44 of the body 12 and the primary sleeve nut 16
is screwed into position for- drawing the primary jaws
36 down against the flange 48 of the lens blank L1 as
shown in FIG. 4. FIG. 3 shows these jaws in an upper
position before being drawn-down by the nut 6. In
‘the final position of FIG. 4 two.diametricaily opposite
portions of the flange 49 are obviously held in contact
‘with the upper end of the too! bedy 12.
*The secondary sleeve 18 may now be slid downwardly
‘over the cylindrical portion 56 of the primary sleeve 14
10 the dotted position shown in FIG. 5, following which
two- other diametrically opposite portions of the lens blank
flange 46 may be sprung upwardly by upward movement
of the warping pins 22 from the position of FIG. 2 to
the position of FIG. 5 by screwing the warping pin nut
26 onto the threads 78, thus elevating the follower 24.
“This ‘will warp the lens at right angles to the portions
of the flange 40 shown held in FIG. 4 by the jaws 36,
the warpage bsing-from the dotted base curve shape &8
‘of the lens biank shown in FIG. 5 to the full line base
~eurve shape thereof. - Next the secondary jaws 38 may
be brought into contact with the two opposite points of
~ the flange 40, which points of course are 90 degrees from
the points engaged by the primary jaws 36, to rigidly
hold the corresponding porticns cf the flange in opposi-
tion -to the warping pins 22. Actually in FIG. 5 the de-
gree of warping is somewhat exaggerated, as but a few
thousands of an inch movement is all that is required. If
the degree of movement to obtain the toric surface is only
.002" or .003" the secondary jaws 38 may be tightened
as’in FIG. 2 before dialing the warping pin nut 26, and
the micrometer scale 82 can be calibrated as desired in
either thousandths of an inch or diopters of difference.

Now that. the lens is warpsd as shown in FIG. 5 its
upper or power surface curvature 99 may be spherically
ground and/or polished and actually this operation will
remove. the material of the blank from the dotied line
94 to the solid line 982 to make 98—982 the same radius
as 86 in FIG. 4, yet at the same time maintains the curve
98 in FIG. 4.  Accordingly, the curvature 982 will be
sharper than the curvature 9§ when the blank is released
from the tool and thereupcn returns to its original shape.
Thus a' certain: dioptric . difference to produce a teric
curvature or cylinder has been formed into the anterior
surface of the lens without disturbing the base curve §8.
In this connection attention is again called to the dimen-
sions being exaggerated in FIG. 5 and the thicknes§ of
the lens therefore seemingly cut down considerably ad-
jacent the flange 4§ for the curvature 982, whereas in
practice the difference is very litile. As the polishing
operation proceeds the power of the lens may be checked
optically in the usual manner through the bore 84.

From the foregoing specification it will be obvious
that I have provided a tool for holding lens blanks in
such manner that a surface of the blank can be spherically
polished, yet when the blank is released from the tool
that surface will be toric in shaps. At the same -time
the dioptric difference between the major and miner cur-
vatures of the toric surface may be micrometrically ad-
justed and conveniently indicated as to such adjustment
by ccoperation of the pointer 74 with the micrometer
scale 82 of the warping pin nut 26. ’

Some changss may be made in the construction and
arrangement of the parts of my device without departing
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from the real spirit and purpose of my invention, and it
is my intention to cover by my claims any modified forms
of structure or use of mechanical equivalents which may
be reasonably included within their scope.

I claim: .

1. In a toric lens tool of the character disclosed, a body,
a base shaft slidable therein and having an end provided
with a rounded edge to engage the base curve of a lens
blank while the periphery of the blank contacts an ead
of said body, means for locking said base shaft relative
to said body, primary and secondary sleevés slidable on
said body and each having a pair of diametrically op-
posed jaws, the jaws.of said primary sleeve being at sub-
stantially right angles to the jaws of said secondary sleeve,
warping pins slidable through said body in alignment
with ‘one pair of szid jaws for engaging two opposed pe-
ripheral portions of the- lens blank and. warping them
away from said body, means.for sliding said warping pins
relative to said body, and micrometric indicating means
for the degree of such sliding. . : : R

2. In’ a toric Iens tocl, a body, a base shaft slidable
therein and having an end provided with a rounded edge
o engage the base curve of a lens blank- while the pe-
riphery of the blank contacts an end of said body, means
for locking said base shaft rélative to said body, primary
and secondary sleeves slidable on said body and each
having a pair of diametrically opposed jaws, the jaws of
said primary sleeve being circumferentially spaced from:
the jaws of szid secondary slesve, warping pins.slidable
through said body in alignment with one pair of said jaws
for engaging two opposed peripheral portions of the lens
blank and warping them away from said body, and means
for sliding said warping pins relative to said body.

3. In a toric lens tool, a rotatable body, a base shaft
slidable therein and having a circular end to engage the
base curve of a lens blank to shift it to a position con-
centric to the axis of rotation of said body while the pe-
riphery of the blank contacts an ead of said ‘body, pri-
mary and secondary sleeves slidable on said body and
each having a pair of diametrically opposed jaws, the
jaws of one sleeve being at substantially right angles to
the jaws of the other sleeve, and lens warping means slid-
able through said body in alignment with one pair .of said
jaws for engaging two opposed peripheral portions of
the lens blank and warping the same,

4.In a toric lens tool, a body, a base shaft slidable
therein and having a circular end to engage the base
curve of a lens blank, means for locking said base shaft
relative to said body, primary and secondary sleeves
slideble on said body and each having a pair of dia-
metrically opposed jaws, the jaws of the primary sleeve
being at substantially right angles to the jaws of the
secondary sleeve, primary and secondary sleéve nuts for
drawing said jaws info contact with the periphery of the
lens blank, warping means slidable through said body and
terminating adjacent one pair of said jaws for engaging
two .opposed peripheral portions of the lens blank and
warping them away from said body, and a warping pin
nut threaded on said body for sliding said warping means
relative thereto. -

5. A toric lens tool comprising a rotatable body, a
bgse shaft slidable therein and having an end provided
with a rounded edge to engage the base curve of a lens
b’lank for centering the same relative to the axis of rota- -
tion f’f said body, primary and secondary sleeves slidable
relative to said body and each having a pair of diametri-
c;ally opposed jaws which are at substantially right angles
to ea'ch other, primary and secondary ‘sleeve nuts for
drawing said jaws into contact with the periphery of the
lens plar}k, warping pins slidable through said body and
termmatmg{adjacent one_pair of said jaws_ for engaging
peripheral portions of the lens blank and warping them
away from said body, a warping pin nut threaded on said
quy for sliding said warping pins relative thereto, and
micrometric indicating means for said last nut.
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6. A toric lens tool of the character disclosed compris-
ing a body, a base shaft slidable therein and having an
end provided with a rounded edge to engage the base
curve of a lens blank while the periphery of the b'ank
contacts an end of the body, means for locking said base
shaft relative to said body, primary and secondary sleeves
each having a pair of diametrically opposed jaws, the
jaws of the primary sleeve being circumferentially spaced
from the jaws of the secondary sleeve, primary and sec-
ondary sleeve nuts for drawing said jaws into contact with
the periphery of the lens blank, warping pins slidable
through said body and engaging two opposed peripher_al
portions of the lens blank to warp them away from s-ald
body, and a warping pin actuator for said warping pins.

7. In a lens tool for holding a lens blank so that a
toric surface can be formed thercon, a body member, a
base shaft slidable therein and having an end provided
with a rounded edge to engage a base curve of the lens
blank while the periphery of the blank contacts an end
of said body member, thereby aligning the optical axis of
said base curve relative to said tool, a primary sleeve
slidable on said body member, a primary sleeve nut
threaded on said body member to effect sliding of said
primary sleeve thereon, a secondary sleeve slidable on
said primary sleeve, a secondary sleeve nut threaded on
said primary sleeve nut for sliding said secondary sleeve
relative to said primary sleeve, said primary and sec-
ondary sleeves being each provided with a pair of lens
blank periphery engaging jaws, the jaws of one being at
substantially 90° to the jaws of the other, a pair of warp-
ing pins slidable through said body member in alignment
with the jaws of said secondary sleeve, and screw threaded
means for sliding said warping pins relative to said body
member.

8. In a lens tool for holding a lens blank so that a toric
surface can be formed thereon, a body member, a base
shaft slidable therein and having a circular end provided
with a rounded edge to engage a base curve of the lens
blank while the periphery of the blank contacts an end
of said body member, a primary sleeve slidable on said
body member, a primary sleeve nut threaded on said body
member to effect sliding of said primary sleeve thereon,
a secondary sleeve slidable on said primary sleeve, a sec-
ondary sleeve nut threaded on said primary sleeve nut
for sliding said secondary sleeve relative to said primary
sleeve, said primary and secondary sleeves being each
provided with a pair of lens blank periphery engaging
jaws, warping means slidable through said body member,
and means for sliding said warping means to warp the lens
blank and for locking the same in warped position while
forming a surface of the lens to spherical shape.

9. A rotary tool for holding a lens blank so that a
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toric surface can be formed thereon comprising a body
member, means for optically aligning a base curve of the
Iens blank with the axis of rotation of said tool, a primary
sleeve slidable on said body member, a primary sleeve
nut threaded on said body member to effect sliding of said
primary sleeve thereon, a secondary sleeve slidable on
said primary sleeve, a secondary sleeve nut threaded on
said primary sleeve nut for sliding said secondary sleeve
relative to said primary sleeve, said primary and secondary
sleeves being each provided with a pair of lens blank pe-
riphery engaging jaws, the jaws of one being at substan-
tially 90° to the jaws of the other, a pair of warping pins
slidable through said body member in alignment with
the jaws of said secondary sleeve, and screw threaded
means for sliding said warping pins relative to said body
member.

10. A rotary tool for holding a lens blank so that a
toric suface can be formed thereon comprising a body
member, means for optically aligning a base curve of the
lens blank with the axis of rotation of said body member,
a first means for supporting a pair of opposite peripheral
portions of the lens blank relative to said body member,
and a second means for supporting another pair of op-
posite peripheral portions of the lens blank relative to
said body member, said second mesans being circumferen-
tially intermediate and acting in an axially opposite direc-
tion relative to said first means to thereby hold the blank
warpad during a surface forming operation thereon.

11. In a toric lens tool, a rotatable body, a base shaft
slidable therein and having a circular end to engage the
base curve of a lens blank to shift it to a position con-
centric to the axis of rotation of said body while the
periphery of the blank contacts an end of said body, a
sleeve slidable on said body and having a pair of dia-
metrically opposed jaws, and a pair of lens-warping ele-
ments slidable through said body and located circumfer-
entially intermediate said pair of jaws, said jaws and
warping elements engaging two pairs of axially opposed
portions of the lens blank and warping the same,
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