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UNITED STATES

PATENT OFFICE,

CHARLES W. CONNER, OF

WIL.MINGTON, NORTH CAROLINA, ASSIGN OR TO ONEPIECE )

BIFOCAL LENS COMPANY, OF INDIAN,AI’OLIS, INDIANA, A CORPORATION.

METHOD OF PRODUCING BIFOCAL LENSES. -

14,822, fic
Olflﬂn;llkxb. 925,802, dated June 22, 1909, Serial No.
. o filed May 2, 1819,

o all whom 4t may concern. - -
Be it known that I, Craarums W, Conxer,

a citizen of the United: States, residing ai

ilmington, in. the county of New Han-

-5 over and State of North Carolina, have in-

. vented a new and useful Method of Pro-
-ducing Bifocal Lenses, of 'which the follovw-
ingl"i's a specification.

The object of my invention is to produce
by successive steps from a single plece of
crystal a lens which. shall have upon one
face a pair of surfaces of different diop-
trics, said surfaces being produced either
simultaneously or in succession, as herein-
after described. = ' :

In order that my process may be thor-
oughlfr understood, the accompanying draw-
ings illustrate apparatus by means of which
he process may be performed, and also
illustrate several forms of the result of my
Pprocess. - o L

Figure 1 is an elevation of one form of
“my improved grinding wheel together ‘with
an apparatus for using the same. Fig. 2 is
a plan thereof, Fig. 3 is a vertical section
~of the apparatus for finishing one of the
‘surfaces. Fig. 4 is g plan thereof, Fig. 5
is a view showing a transverse section of
a crystal provide(ig on one face with a con-
80.cave surface and an interna] plain. surface;

-8 vertical section of an eye, glass lens cut
- from the crystal; a similar section thereof
finished on ‘the opposite side; and a par-
tial elevation of a grinding element, for pro-
ducing the crystal. Fig. 6 is a view show-
ing a transverse section of a crystal pro-
viged with a concave surface of one diop-
tric and an internal surface of a different.
_-dioptric; a vertical section of an eye glass
40 lens cat from the crystal; a similar section
finished on the opposite side;

_elevation of a rinding element for produc-
ing the crystafJ Fig. 7 is a transverse sec-
tion of a crystal provided on one face with
& concave portion and an intermediate con-.
VeX portion; a vertical section of an eye
glass lens cut from the erystal; a simifar
section finished on the opposite side; and

& partial elevation of g grinding element
for producing the crystal. Fig. 8 15 a trans-

‘verse section provided on'one face with a

. convex portion and an intermediate plain
“‘portion; a vertical section of a lens cut from
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‘Specification of Reissued Letters Patent.

"Fig. 11 is an elevation of a

Reissued Mar. 23, 1920,
153,697, filed April-21, 1903,
Serial No.. 294,280,

v Application for reissue

the crystal; a similar section finished on
the opposite side; and a partial elevation
of a grinding elefnent. for producing the
erystal. Fig, 9 is a section with a convex
portion and an intermediate convex portion
of different dioptrics; a vertical section of
an eye glass lens cui from the crystal; a
stmilar “section finished on the opposite *
side; and a partial elevation of a grinding
element for producing the crystai,” F ig. 10
is a diagram of the leng shown in Fig, 6,
grinding wheel
in which the intermediate portion is suffi-
oiently depressed so that it will not serve
as a grinding surface, _ , '

In Figs. 1 to 4 inclusive, 15 indicates
a grinding wheel, the intermediate ‘periph-
eral portion 16 of which' is parallel with
the axis of rotation while the edge portions
17, 17 are convex. Wheel 15 Is mounted
upon the arbor 18 and rotated by means of
apulley 19. ' Mounted above wheel 15, pref: 75
erably but not necessarily, at right angles -
to arbor 18, is a Jens rotating arhor 20 jour-
naled in a suitable bracket 21 which is ad-
justable along a line substantially Pparallel
with the axis of arbor 18 by any suitable
means such as an adjusting screw 99, Ar-
bor 20 is rotated, preferably at a consider-

arbor 18 by means
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ably higher speed than ;
of a pulley 28 and belt 24 which belt passes
arvound idlers 95 and a dl.'iving wheel 26
carried by arbor 18, Arbor 20 is capable
of vertical movement within its bearing
bracket 21 toward and from the periphery
of the grinding wheel 15 and is normally
forced downward by a spring 27, The ar..
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“bor 20 is preferably held in jig upper posi-

tion by means of 5 sleove mounted with-
.in the bearing of bracket 21.and provided
with a pin 28 Projecting through a bayonet
slot 29, ‘

In operation the lower end of arbor 20 is
adapted to engage and rotate the lens hold- -
ing head 80 to which erystal 81 is attached
in the usual manner. The crystal 81 may
preferably be roughed out, so as to partially
conform with the curvature of the grinding

surfaces 17, by the ordinary grinding means
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tal 31 has been connected to arbor 20, ity .l
held in engagement with the periphery - \%
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the grinding 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 grindin% surface 16
operates to produce a central lens surface
concentric with the arbor 20 and the grind-
ing surfaces 17, 17 simultaneously operate

_to produce a lens surface concentric with
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arbor 20 and surrounding the lens surface
produced by the grinding surface 16.
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 imperfect
for the reason that slight irregularities in
the sarface 16, especially in 2
closely beneath the axis of
arbor 20, may possibly produce concentrie
ridges and holiows in the lens surface. For
that reason after the crystal 81 has been
roughed out by the wheel such as shown In

Fig. 1, where the surfaces 15 and 17, 17 have

substantially -the proper
two desived surfaces, I remove said wheel
and substitute therefor a wheel such as
that shown in Fig. 11 where the interme-
diate grinding surface is removed, as at b,
and grinding is continued until a slight
surplus of material is left in the center
of the crystal, as shown in Fig. 8. " The
external sarface is finished with a wheel
similar to the wheel shown in Tig. 11,
or by any other desired means, and the
crystal is then transferred to the rotating
head 32 shown in Fig. 3, and there votated

dioptrics_for the

- in eonjunction with 2 grinding plate 33, the
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under face of which has been given the
proper dioptric curve desived 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-
face is made practically
grinding plate 33 is of less diameter than
the lens surface which it is to grind -and
finish, so that, as it is moved transversely of
the crystal across its center by the arm 34,
it will be rotated upon the pin 35 as an axis,

by reason of the rotation of the crystal 31 by

head 32. ) .

In Fig. 5 I have shown a portion of the
periphery of a grinding wheel having a pair
of separated surfaces 40, 40 which are of the
same dioptric and an intermediate
surface 41 which is

rotation. Such a wheel will produce a lens

© . such as shown:in Fig. 5 with a flat central

80

. finished lens.

85

cireular surface 41°.
lens is also shown in
tion of the crystal
as to bring the

The finisheéd eye glrss
the same figure, 3 por-
having been removed 50
surface 417 to one edge of the
The lens after being finished
on_the opposite side is also shown.
*. In Fig. 8 the surfaces 42, 42 are of a plus
dioptric’ which is grecter than the plug

14,822

_after being finished on
central lens surface .

Tine directly

invisible. ~The:
tion of an accurate lens.

duced to substantially the
grinding.

arallel with the axis of

.9, which is
 glass or spectacle lens, has been thus formed,

“ilustrated 1 Figs. 5 to 9.

dioptric of the intermediate surface43. This
wheel will produce the lens shown with a
minus central surface 43’ and 5 surrounding
minus surface 42’ of smaller dioptric. The
lens after being finished on the opposite side
is also shown. »

In Fig. 7 the grindin surfaces 44, 44 are
plus, while the Interme jate surface 45 is a
minus dioptric and consequently the lens pro-
duced has a central plus surface 45’ and a
surrounding minus‘surface 44/, The lens

the opposite side is
also shown, ‘ :

In Fig. 8
46 have a plain surface 47 interposed
this will produce

wnd
a lens having a central flat

cirenlar portion 477 and a surrounding plus:
por ¢ : . :
lens after being finished

surface 46’. The
on the opposite side is also shown,
In Fig. 9 the grinding surfiices 48, 48 are

_minus and the intermediate grinding sur-

face 49 minus of a greater

dioptric thus pro-
ducing:

a lens having an intermediate plus

surface 497, and a surrounding plus surface &
00

48’. The lens after being finished on the
opposite side is also shown. :

In Fig. 10 I have shown 2 section of the:

eye glass lens illastrated in Fig. 6 and have
further shown that the short radius @& 18

common to both of the lens surfaces 42

and 48" . S
Tt will be readily understood that, if de-

sired. one of the grinding surfaces 17, A7

may be omitted, or if desived. n single grind-
ing surface ofi-set with relation to the arbor
20 may be used for producing
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 con-
nected with the arbor 20 and there would
not be that flexibility of grinding action
which appears tobe essential for the produe-’

. After the large lens,
lustrated in Figs. 5, 6, 7,8 and 9, has been
provided on one face with two bifocal sur-
faces, one surrounding the other, it is Te-

being the first Tens

glass or spectacle lens, as shown in the
Small lens itlustrated in Figs. 5 to &, by cut-
ting or removing portion of the lens so
that the smaller sarface will le at the lower
edge of the finished lens. Tt is thus possible
to produee from a single crystal a bifocal
lens with the “near vision portion” properly:
positioned a$ the Jower edge. :
‘After said small-fens, shown in Figs. 5 to
approximately the size of an eye

the side of the erystal opposite the side upon:

‘which the two surfaces of different dioptrics

have been formed, is given the desired di-
optric confermation to complete the lens, as
This may be

the minus grinding surfaces 46,
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done by any surfacing apparatus, and is
done after the bifocal side has been formed,
as above set forth, and after the large lens,
shown in Figs. 5 to 9, has been cut to eye

“glass size. That has the effect of changing

the optical centers of the two bifocal sur-
faces from the center of the small lens sur-
face. 'The optical center of the reading por-
tion is thus moved to a point between the
edge thereof and the line of joinder between
the two surfaces and the optical center of the
distance portion may fall within the dis-
tance portion of the lens, and this renders
the lens comfortable and satisfactory to the
eyes.

In the large lens having one visual surface
surrounding the other, as shown in the first
lenses iilustrated in Figs. 5, 6, 7, 8 and 9,
the inner surface, which is smaller than the
surrounding surface, has a greater positive
focal power than such surrounding surface,
50 that when the lens is completed, as above
explained, the smallei and previously cen-
tral snrface becomes the lower and reading
surface of the lens, while the larger and pre-

. viously surrounding surface will become the

upper and distant surface of the finihed

lens, and said smaller and lower portion of

L

.the finished lens is optically stronger than
the larger and upper portion of the lens.

The invention claimed is:

1. The process of making a bifocal lens
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 con-
sists in first grinding two concentric spheri-
cally-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 line of
junction of said visual surfaces, second, in
removing a portion of said piece-of glass to
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give the remainder the form of a finished -

lens and so that the inner visual surface will
lie ‘near one edge of the finished lens, and
third, in forming the other face of said piece
of glass with the desired conformation.

_In witness whereof I have hereunto set my
hand at the city of Wilmington, county of
New Hanover, and State of North Carolina,
this 17th day of April, 1919.

: Dr. CHARLES W. CONNER."
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