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~ oughly understood, the accompanying draw-

Y
|
H.

20

25

- paratus for finishin
Fig. 4 a plan thereof, Iig. 5 1s a view show-
Ing a transverse section of a crystal provided
on one face with a concave surface and an
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~ously or In succession, as hereinafter de-
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Application filed April 21, 1903. Serial No. 153,697.

To all whom it may concern.: -

Be 1t known that I, Caarues W. CoNNER,
a citizen of the United States, residing at
Indianapolis, in the county of Marion and
State of Indiana, have invented certain new
and useful Improvements in Methods of Pro-

‘ducing Bifocal Lenses, of which the follow-

Ing is a specification.

The object of my invention is to produce
by successitve steps from a single piece of
crystal a lens which shall have upon one face
a palr of surfaces of different dioptrics, said
surfaces. being produced either simultane-

scribed. . -
In order that my process may be thor-

ings illustrate apparatus by means of which
the process may be performed, and also illus-
trate several forms of the result of my
process.

Figure 1 is an elevation of one form of m
improved grinding wheel together with an
apparatus for using the same. Fig. 2 a plan
thereof, Fig. 3 a vertical section of the ap-
one of the surfaces,

internal plain surface; a vertical section of a
lens cut from the crystal; and a partial eleva-

‘tion of a grinding element for producing the

crystal; Kig. 6 1s a view showing a trans-
verse section of a crystal provided with a
concave surface of one dioptric and an in-
ternal surface of a different dioptric; a ver-
tical section' of a lens cut from the crystal;
and a partial elevation of a grinding element
for producing the crystal; Fig. 7 a trans-
verse section of a crystal provided on one
face with a concave portion and an interme-

 diate convex portion; a vertical section of a
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lens cut from the crystal; and a partial
elevation of a grinding element for pro-
ducing the crystal; Fig. 8 a transverse sec-
tion provided on one face with a convex por-
tion and an intermediate plain portion; a
vertical section of a lens cut from the crystal ;
and a partial elevation of a grinding element
for producing the crystal; Fig. 9 1s a section
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convex portion of different dioptrics; a ver-

tical section of a lens cut from the crystal;

and a partial elevation of a grinding element
for producing the crystal. Fig. 10 is a
diagram of the lens shown in Fig. 6. Ifig.
11 1s an elevation of a grinding wheel 1n
which the intermediate portion 1s sufficientl

| depressed so that it will not serve as a grind-

1ng surface.

In the Figs. 1 to 4 inclusive 15 1indicates a.
ogrinding wheel the intermediate peripheral
portion 16 of which 1s parallel with the axis
of rotation while the edge portions 17 17 are
convex. Wheel 15 1s mounted upon the ar-
hor 18 and rotated by means of a pulley 19.
Mounted above wheel 15, preferably but not
necessarily, at right angles to arbor 18 1is a
lens rotating arbor 20 journaled in a suitable
bracket 21 which 1s adjustable along a hne
substantially parallel with the axis of arbor
18 by any suitable means such as an adjust-
ing screw 22. Arbor 20 1s rotated, prefer-
ably at a considerably higher speed than ar-
bor 18 by means of a pulley 23 and belt 24
which belt passes around idlers 25 and a
driving wheel 26 carried by arbor 18.
bor 20 iscapable of vertical movement within
its bearing bracket 21 toward and from the
periphery of the grinding wheel 15 and 1is
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normally forced downward by a spring 27.

The arbor 20 1s preferably held in its upper
position by means of a sleeve mounted within

| the bearing of bracket 21 and previded with -

a pin 28 projecting through a bayonet slot 29.

In operation the lower end of arbor 20 1s
adapted to engage and rotate the lens hold-
ing head 30 to which crystal 31 1s attached
i the usual manner. 'The crystal 31 may
preferably be roughed out, so as to partially
conform with the curvature of the grinding
curfaces 17, by the ordinary grinding means
which need not be here described. After the
head 30 together with 1its attached crystal 31
has been connected to arbor 20 1t 1s held in

‘engagement with the periphery of the grind-

!

with a convex portion and an intermediate |

ing wheel 15 by spring 27 and the parts then
rotated, ‘the grinding wheel upon its arbor
18, and the crystal 31 upon the axis of arbor
20. The grinding surface 16 operates to
produce a central lens surface concentric
with the arbor 20 and the grinding surfaces
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- grinding surface 16.
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17, 17 simultaneously operate to produce a | produced has a central plus surface 45" .and -

lens surface concentric with arbor 20 and
surrounding the lens surface produced by the
If desired, the two
lens surfaces may be ground and finished by
the same or similar wheels but in practice
I find that this may result in an umperfect
central lens surface for the reason that
slight 1rregularities in the surface 16, espe-
cially 1n a line directly beneath or very
closely beneath the axis of arbor 20, may
possibly produce concentric ridges and hol-
lows in the lens surface. Ior that reason
after the crystal 31 has been roughed out
by the wheel-such as shown in Ifig. 1

?
where the surfaces 15 and 17, 17 have sub-

stantially the proper dioptrics for the two
desired surfaces, 1 remove said wheel and
substitute therefor a wheel such as that shown
in Fig. 11 where the intermediate grinding
surface 1s removed, as at 6, and grinding 1s

~ continued until a slight surplus of material
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1g left in the center of the crystal as shown
in Fig. 8. The external surface 1s finished
with a wheel similar to the wheel shown 1n
Fig. 11, or by any other desired means, and
the crystal 1s then transterred to the rotating
head 32 shown in Fig. 8 and there rotated in
conjunction with a grinding plate 33 the
under face of* which has been given the

proper dioptric curve desired for the central

surface-and the surplus material of the cen-

ter of the crystal is then reduced by this

grinder until the line of junction between

‘the central surface and the surrounding sur-

~ faceismade practically invisible. The grind-

4(

ing plate 33 is of less diameter than the lens

surface which it 1s to grind and finish so that,
as 1t 1s moved transversely of the crystal
across 1its center by the arm 34 it will be ro-
tated upon the pin 35 as an axis, by reason of

~ the rotation of the crystal 31 by head 82.

" surface 41 which is parallel with the axis of
‘rotation.

50

In Fig. 5 I have shown a portion of the
" periphery of a grinding wheel having a pair
45

of separated surfaces 40 40 which are of the
same dioptric and an intermediate grinding

Such a wheel will produce a lens
such as shown in Fig. 5 with a flat central
circular surface 41’. The finished eye-glass
lens 1s also shown in the same figure, a por-
tion of the crystal having been removed so
as to bring the surface 41’ to one edge of

“the finished lens.
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‘In Fig. 6 the surfaces 42, 42 are of a plus

dioptric which is greater than the plus diop- |
‘tric of the intermediate surface 43.

wheel will produce the lens shown with a

‘minus central surface 43’ and a surrounding
‘minus surface 42" of smaller dioptric.

In Fig. 7 the grinding surfaces 44, 44 are
plus, whﬂg the intermediate surface 45 is
a minus dioptric and consequently the lens

| not be that flexibility of
-which appears to be essential for the pro-

1. The process of makin

This |

025,802

a surrounding minus surtace 44’.
In ig. 8 the minus grinding surfaces 46,

46 have a plain surface 47 interposed and

this will produce a lens having a central flat
circular portion 47" and a surrounding plus
surface 46°. |

In Fig. 9 the grinding surfaces 48, 48 are

69
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minus and the intermediate grinding sur-

face 49 minus of a greater dioptric thus pro-

ducing a lens having an intermediate plus
surface 49, and a surrounding plus surface
48", :
In-Fig. 10 I have shown a section of the
eye-glass lens 1llustrated in Fig. 6 and have
further shown that the radius @ 1s common
to both of .the lens surfaces 42" and 48’.

It will be readily understood that, if de-
sired, one of the grinding surfaces 17, 17
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may be omitted, or if desired a single grind-
ing surface ofi-set with relation to the arbor |

20 may be used for producing the external

or surrounding lens surface but both of

these changes would probably prove to be.

objectionable for the reason that in that
case the head 30 would have to be rigidly
connected with the arbor 20 and there would
grinding

duction of an accurate lens.

action
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It 1s to be understood that the Héside of the

crystal opposite that upon which the two sur-
faces of different dioptrics have been formed
may be, and usually will be, given any de-
sired dioptric conformation in any desired
manner. o ' g

~ After the crystal has been provided on one
tace with the two surfaces and the opposite

face reduced to the desired conformation an

eye-glass or spectacle.lens is produced by

removing a portion of the outer or sur-

rounding surface so that the central surface
will then lie at the lower edge of the finished

‘lens. It is thus possible to produce from a
single crystal a bifocal lens with the “near

vision ”’ portion properly positioned at the
lower edge. _ | _ |

I claim as my invention.
from one piece of glass, including as a step
therein the simultaneous generation of two
concentric spherically disposed visual sur-
faces of different dioptrics upon one face

| of the piece of glass.

2. The process of making a bifocal lens

from one piece of glass, which process ¢on-

sists 1n first grinding two concentric spher-

ically disposed visual surfaces of different

dioptrics upon one face of the piece of glass

' so that the glass will be smooth and even

and have a uniform thickness at the Tine of
junction of said visual surfaces, second in

a bifocal lens
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forming the other face ot said piece of glass



025,802 ' e

as desired, and third in removing a portion | this 18th day of April, A. D. one thousand

of ﬁsl?ii pjetlae of gl;ss ,tohgive it the form of | nine hundred and three.
a finished lens and so that the inner visual
surface will lie near one edge of the finished CHARLES W. CONNER. {r.s.]
lens. - Witnesses:
In witness whereof, I, have hereunto set ArtrHUR M. HoOD,
my hand and seal at Indianapolis, Indiana, | JaMES A. WArLsH.
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