J. J. McCABE
TORIC LENS GENERATING MACHINE

1933.

y

March 14

1,901,181

11 Sheets-Sheet 1.

Filed April 5, 1927

o S —

e
P
—tf—
- t-——4
Vy/ 24 gl & 7S
22/ ;
2/
I
, i BL
- g [woF
e d
2z

PRI

% T I e o3 AT ET Tt o T el

mals 11 L ¢

L 27E

INVENTOR

i

7o S Me ebe




J. J. McCABE
TORIC LENS GENERATING MACHINE

March 14, 1933.

1,901,181

11 Sheets-Sheet 2

Filed April 5, 1927

Lo
7/

ARLONLO0g o

5

™9 &
44

S\ 54

o 957

G5 4T ot hﬁ

So| 94

24

124

F@ h a—‘ nse e .~

ST T T

!

7
F9r- - 47—

771

INVENTOR

%

t/ose,

& S Cnbe

6B

y

2zSATTORN



901,181

1

March 14, 1933.

_J. J. McCABE

TORIC LENS GENERATING MACHINE

11 Sheets-Sheet 3

Filed April 5, 1927

-

Cabe
l .

S
o w
o =
>0 E
e
k. N
S
SB
Q
RS

1
L

[ N Mo

/

lxxhw_'.,
e ]

97

45

L




March 14, 1933.  J.J. McCABE 1,901,181 -

TORIC LENS GENERATING MACHINE

Filed April 5, 1927 11 Sheets—Sheet 4

P

' INVENTOR

W - Josept S MeCabe
QAN BY ) r
N

N  4ATTORNEYS



March 14, 1933. J.J. MoCABE 1,901,181

TORIC LENS GENERATING MACHINE

Filed April 5, 1927 11 Sheets-Sheet 5

/ j / ) !
I/// | Sl Q
! 1 ! [
¥ Wi /-t 2N
! b 1 |' !
' :%1 { Vo ) >
hAL L A i g
\ Yy \ | -
I L 7
\
\\\_ i ] I
y S i
\ 9 y
%\ ,é/ ﬁ,—
\ :
\ k)
. 2\ TN
AN 9
LQ A\ ¥ \H
\ by Q

oLl

5\;"\:\:—\\\'

oot A 30
oLk Al

A5 ATTORNEYS




March 14, 1933. J. J. McCABE - 1,901,181

TORIC LE‘NS‘GENERAT_ING MACHINE

Filed April 5, 1927 11 Sheets-Sheet 6

[ Q\;}w
= = f Qj
=

el

234

!
|
I .
7 9
/. ) T )
\s) : ' : : [ \\
Q- o I { \\
9 ! o O] v
1S < |
N @ | :% N ! Pl © \\\‘ w
| (D: N 1l Y
¢ )
R/ ! L 2 | i
‘§( ! 1 ‘/f = ]| li
1, Y |
;L:N I A
o .

46 1
£5 ]
N
S A
I
Z60
30

N

|

B 3

_ — _ INVENTOR
_rtnrl c]&sgp&f%&;5e.

/131
b

~#25ATTORNEYS




1,901,181

March 14, 1933.

J. J. McCABE

TORIC LENS GENERATING MACHINE

11 Sheets-Sheet 7

Filed April 5, 1927

TF=-7

1
o

N

N

gl o

~=N

T -
SN
ETUERY
Ny Y
N

&

%]

1]

27

T
s

-‘x‘)){

S Melabe

INVENTOR

/e

Sosep

/7éasATToRNE 8



March 14, 1933.

J. J. McCABE 1,901,181

TORIC LENS GENERATING MACHINE

Filed April 5,.1927 11 Sheets-Sheet 8

INVENTOR
zfa,%;o/ 294 /Vc /'ﬁéc

BY
—\L

25 ATTORNEYS

30



March 14, 1933. J.J.MccABE 1,901,181
TORIC LENS GENERATING MACHINE '

Filed April 5, 1927 11 Sheets-Sheet 9

g o 22

‘e | ez

1 sz
e7__s1 65
- "\JGi

A = 7igw

1 £
Zs ,‘.“"* e

S

% —
INVENTOR

;/as?kwjza Cade.
B TR

—#2SATTORNEYS



March 14, 1933. J. J. McCABE 1,901,181

TORIC LENS .GENERATING MACHINE

Filed April 5, 1927 11 Sheets-Sheet 10

28

Vo2 ‘62
-63

53

P
N

INVENTO

o J%Z e b

— A

7225 ATTORNEYS



March 14, 1933.

7’2’3@.15

J. J. McCABE
TORIC LENS GENERATING MACHINE

Filed -April 5, 1927

sz
e T 762 |
_'. r— = .__._ *:l.' _——h_r _::_T_:_—_:_._'T _=
I I 1 1 i -1
i ] 1 { | 1 1
e 12 ffilgf 1 | ! 1 H
/ c.x B W lls 2 7 &5 5 4
Lg60
30
36
763
12 - INVENTOR -
Coscple ) Me Cebe
\ 8 e— S v

1,901,181

11 Sheets-Sheet 11

55

/44" ATTORNEYS



Patented Mar. 14, 1933

UNITED STATES
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PATENT OFFICE

" JOSEPH J. McCABE, OF ROCHESTER, NEW YORK, ASSIGNOR TO BAUSCH &.LOMB OPTICAL
COMPANY, OF ROCHESTER, NEW YORK, A CORPORATION OF NEW YORK

- TORIC LENS GENERATING MACHINE

Application filed April 5,

This invention relates to lens grinding

erating toric lenses. -
An object of this invention is to provide
5-a machine of the above nature which is ca-
‘pable of thoroughly efficient and dependable
operation. Another object is to provide a
machine of the above nature by means of
which toric lenses may be quickly and effi-
10 ciently produced. Another object is to pro-

vide improved means for accomplishing the

- above objects. Other objects will be in part
obvious or in part pointed out hereinafter.

.The invention accordingly consists in the

15 features of construction, combinations of ele-

ments, and arrangements of parts as will be -

exemplified in the structure to be herein-
‘after described and the scope of the applica-
- tion of which will be indicated in the fol-
20 lowing claims. |
In the accompanying drawings in which is
shown one of the various possible embodi-
ments of this invention,
Figure 1 is a side elevation of the as-
25 sembled machine; .
Figure 2 is a sectional side elevation taken
- substantially through the center of the ma-
chine;
Figure 3 is a fragmentary end elevation
30. of the machine;
Figure 4 is a fragmentary plan view with
the lens block supporting means removed,
- and showing the tool or cutter in position for
the commencement of a cutting operation ;
35 . Figurebis a plan view of the machine W1th
- the lens block supporting means removed,
and showing the tool in its middle pos1t10n
while developing a ‘convex surface;
Figure 6 is a viéw similar to F1gure 5, but
40 showing the tool in its middle posmon Whlle
developing a concave surface;
Figure 7 is a plan view of the base, showmo'
the driving mechanism;;

Figure 8is a fragmentary plan view sim-

45 ilar to Figures 5 and 6;

Figure 9is a fracmentary elevation of the
base, partly in section showing the driving
means and the means for rendering the driv-
ing means inoperative;

59 v Flo'ure 10is a- sg:tlonal end elevation taken

1927. Serial No. 181,202.

a- substantially through the center of the ma-
chines and particularly to machines for-gen-

chine;
Figures 11 and 12 are views of the slidable

drive member and the gear means for moving

the same;

' Flgure 13 is a sectional view of the means:

for adjusting the tool carrlage on its sup-
port;

Flaure 14 is a view of the lens supporting
and posﬂnonmg means;

Figure 15 is a sectional plan view of the
lens block and rotary annular cutter ; or abra-
sive cup wheel; and

Figure 16 is an elevation of the cutter in
contact with the convex surface of a lens.

60

G5

Similar reference characters refer. to sim-

ilar parts throughout the several views of »

the drawings.
‘Referring now to Figure 1 of the drawmofs,

there is shown a rotary tool or cutter 20 hav-

ing a convex annular cutting surface adjust-

-ably mounted on a base 21. A supporting

frame 22 is mounted on the ends of the base 21
and extends above and substantially central-
ly of the base. Lens supporting means indi-
cated generally by the numeral 23 are ad-
justably mounted on the upper horizontal
portion of the frame 22 and are adapted to
support a lens adjacent the periphery of the
cutter 20. The lens supporting means and
cutter are independently movable longitudi-
nally of the frame. The cutter is also angu-
larly adjustable relatively to the lens block,
and movable through an arcuate path about
the lens block.

The base 21 may be descr1bed as a shell
having vertically extending side walls pro-
vided with an integral inwardly extending
flange 24 at the top An upwardly project-
ing ‘annular shoulder or bearing member 25
may be formed integrally with or rigidly
attached to the flange 24 at its inner edge
and is provided w1th an annular groove
forming a seat for the bearing balls 26. For
spacing and retaining the balls 26 in their
proper relative positions a plate 27 provided
with spaced circular apertures is mournted

on the upper surface of the member 25. A

tool supporting member 30 is mounted for

rotation about a ﬁ‘ied axis, indicated by the
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numeral 28 (Figs. 8 and 15), on the base 21
and has an annular groove formed in its
lower surface for the reception of the upper
portions of the balls 26. The support 80 has
an integral depending annular flange 31
which supports an annular retaining ring
32 in contact with the lower face of the mem-
ber 25. A depending flange 33 is formed
integrally with the support 30 and forms an
outer protecting cover for the ball bearing.

Parallel guide rails 84 having inwardly
beveled outer side surfaces are $ormed in-
tegrally with the support 30 on opposite
sides of a central longitudinal slot 35, and
extend substantially the entire length of ‘the
A carriage 36 having depending
parallel guide rails 37 formed integrally
therewith and having beveled faces acdapted
to engage the beveled faces of the guide rails
34, is ‘'slidably mounted on the support 30.
As shown in Figs. 8, 10 and 18, a thin pro-
tecting strip of metal 40 may be positioned
between a beveled face of a”guide member
34 and the adjacent face of & guide member
37 to form, with the movable pin 41 and
rod 42, means for locking the tool carriage
86 in position on the support 80. The rod
or shaft 42 is rotatably mounted in a boss or
lug 43 mounted on the under surface of the
tool carriage adjacent an edge thereof, and
has an outer head portion 44 and an inner
threaded end portion which extends through
a threaded opening in a guide member 37 and
is adapted for contact with the outer end of
the movable pin 41. '

The tool carriage may be adjusted on the

- support through a thumb screw 45, shown

40

45

50

especially in Figs. 12 and 18, a reduced por-
tion of which is rotatably mounted in a yoke
46, and which has a threaded end portion en-
tering a threaded opening in a lug or pro-
jection 47 on the tool carriage. The yoke 46
has leg portions provided with beveled faces
for engaging a beveled face of a guide rail
34 and a face of the protecting strip 40. One
of the legs of the yoke 46, as shown in Fig.
13, has an opening therethrough in which a
pin 50 is slidably mounted. The lower por-
tion of the pin 50 has a portion cut away to
provide a beveled face for engaging a hev-

eled face of a guide rail 34 on the outer face .

* of the strip 40, and the upper portion of the

56

pin 50 has a threaded recess therein for the
reception of-the threaded end portion of a
bolt or set screw 51. The head of the mem-
ber 51 bears upon the upper surface of a
washer 52, -the lower surface of which is in

- contact with the upper surface of a portion

60

65

of the yoke. <

In setting the tool carriage 36 to the de-
sired position, the locking screws 42 and 51
are first loosened and the tool carriage 36
is moved along the guideway 34 to approxi-
mately the desired point. Then the yoke 46
is clamped to the guideway by tightening the

1,901,181

screw 51, and the screw head 45 is rotated
to shift the tool carriage 36 accurately to

the desired position, after’ which the tool

carriage may be locked in said position by
rotating the squared head 44 of the locking
rod 42. S

. The tool 20 is rigidly mounted on the shaft
of a motor 53 which is in turn rigidly mount-
ed on a base 54. The motor base 54 is
swiveled on the head end portion of a bolt
55, the threaded end portion of which is
mounted in a threaded opening in the upper
surface of the blocking member 86. An arcu-
ate groove 56 formed in the upper surface of
the tool carriage and having its center of
curvature lying in the vertical axis of the

bolt 55 has a widened bottom portion which'

is adapted to receive a threaded nut which is
slidable in the widened portion of the groove.
A bolt 57 has its threaded end portion ex-
tending through an opening in the motor
base and into the threaded opening in a nut
positioned in the groove.56. The bolt 57
may be manipulated to lock the motor base
in position on the tool carriage or to release
the motor base to permit angular adjustment
of the tool. :
The tool 20, as shown especially in Figs.
15 and 16, is substantially in the form of a
funnel, the spout of which has a uniform bore
of circular cg'oss-section for the reception of

((\

5

80

86

90

a5

an end portion of the motor shaft. The cut- -

ter is rigidly attached to the motor shaft
for rotation therewith. The body portion of
the cutter while shown to be of substantially

‘truncated cone shape, may have a tubular

form or any other desirable form which will
provide for the proper functioning of the
cutting portion. The annular bead 60, which
is arcuate or substantially circular in cross-
section, forms the cutting portion of the
tool, and substantially the entire convex sur-
face is adapted to be used for cutting or
grinding. The cutting portion may be
formed of any suitable material but it is pref-
erably of diamond-charged copper construc-
tion. The motor is so positioned: on.its base
and the tool is so positioned on the motor
shaft that a center point of the annular cut-
ting portion at an extreme outer edge thereof
oes not move relatively to the tool carriage
during the pivotal movement of the motor
base thereon. For instance, in Figure 15
there is shown a sectional plan view through
the center of the tool, and it will be noted
that the center of curvature of the arnular
bead or cutting portion at one side lies in
the vertical axis of the pivot or bolt 55.
Referring now especially to Fig. 14; the
horizontal portion of the frame 92 is pro-
vided with a longitudinally extending central
guide member 61 on which a lens block sup-
porting member 62 having a similar depend-
ing guide mémber 63 is slidably mounted.
A bracket 64 is slidably mounted on the guide
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- clamp 76 supports a pointer 77 which is

6C

1,901,181

member 63. Set screws 65 extend through
openings in side portions of the members 62
and 64 and are adapted to be manipulated-to
bear upon beveled faces of the guide members
61 and 63 to lock the members 62 and 64 in
Eosition on the members 61 and 63. The

racket 64 is provided with a substantially
tubular head portion 66 the longitudinal axis
of which lies substantially in a vertical plane

through the longitudinal center of the ma--

chine. As shown in Figures 14 and 15, the
opening through the head portion is enlarged
at one end for the reception of a lens block

67, and a locking member extends through

the opening in the head member and holds
the block in position on the bracket.

The block comprises a substantially tubu-
lar internally threaded member of circular
cross-section and baving an annular shoulder
projecting from the sides thereof adjacent
one end. The opposite end portion of the
block wall is provided with a longitudinal
open end slot which is adapted to receive an
inwardly projecting pin T0 which is rigidly
mounted on the head portion. A face of

the shoulder portion of the block is adapted

to bear upon an end face of the head por-
tion. The locking means comprises a tubular
member 71 having a threaded end portion
which fits within the threaded portion of the
block, and an operating member or thumb
nut T2 which is rigidly mounted on the op-
posite end portion of the member 71 and
has a face portion which is adapted for con-
tact with an end face of the tubular head
portion 66.

A depending supporting arm 73 is mount-
ed on or formed integrally with the sup-
porting member 62 and has a horizontally
extending thumb screw 74 journalled in its
lower end portion. The.threaded end por-
tion of the thumb screw 74 fits within a
threaded opening or recess in the bracket 64,
and the thumb screw may be manipulated to
move the bracket relatively to the lens block
supporting member 62. A supporting arm
75 is rigidly mounted on the bracket 64 and
has a clamp member 76 adjustably mounted
thereon. This clamping member 76 may
comprise a split yoke having a portion ex-
tending on each side of the arm 75. The
thumb screw 80, when tightened, is adapted
to draw the two portions of the yoke together
so that they bear against the arm 75 and
are thus clamped rigidly to the arm. The

adapted to extend centrally through- the tu-
bular member 71 and the block 67, and which
serves as a finder for positioning the lens
blank relatively to the cutter. A thumb
screw 80 is provided for locking the-clamp
in position on the arm 75. o
During the cutting or grinding operation
the cutter is moved bodily relatively to the
lens block through a drive member which is

-3

mounted for reversible rectilinear sliding
movement within the base. The drive mem-
ber comprises a body portion 81 having a
uniform rectangular groove in its upper sur-
face extending from end to end thereof.
Guide members 82 extend through openings
in the lugs or bosses 83 attached to the under
side of the body portion 81 at the opposite
ends thereof, and have their end portions
‘mounted in openings formed in bosses or lugs

on the brackets 84 and 88 which are rigidly
mounted on supporting arms 87 within the .

base. An apertured block 85 is mounted for

sliding movement longitudinally of the base’

within the groove formed in the body portion

81, and a vertically extending pin 86 which

is rigidly mounted on the under surface of
the blocking member 36 has an end portion
which extends into and may rotate within the
aperture in the said block member. . The pin
86 is preferably mounted immediately below
the pin 55 and the outer cutting edge of the
cutter so that there is no likelihood of the
axis of the pin coinciding with the .axis of
rotation of the support 30 and preventing
rotation of the support for any normal oper-
ative position of the cutter. : .

The brackets 84 and 88 have central de-
pending portions 90 in which a shaft 91
having gear segments 92 rigidly mounted
thereon 1is journaled for rotation. The teeth
of the gear segments 92 are adapted to mesh
with the teeth of the horizontal racks 93
which are fixed on the slidable drive member
adjacent the opposite ends of the body por-
tion 81. : o

70

75

85

80

95

100

A gear housing 94 is mounted on and forms
part of the base 21, as shown in Figs. 2,

7and 9. A shaft 95 having a clutch member
96 and a worm wheel 97 rigidly mounted
thereon is journaled in bearings on the front
and rear walls of the housing 94 with its axis

105

coinciding with the axis of the shaft 91. The -

end portion of the shaft 95 on which the
clutch member 96 is mounted is positioned
adjacent an end of the shaft 91 -on which a
clutch member 100 is keyed for longitudinal
sliding movement. The jaws of the clutch
members 96 and 100 are adapted to engage
or mesh, and means to be later described are
provided for moving the.clutch member 100
‘into and out of engagement with the clutch
member 96.

A drive pulley 101 is rigidly mounted on

a main shaft 102 (see Fig. 7) and operates .

through a suitable train of gears to rotate
the shaft 95. The shaft 102 is rotatably.
mounted in suitable bearings and extends
substantially .the entire length of the ma-
chine. A worm 103 is rigidly mounted on
the shaft 102 within the housing 94 and
meshes with a worm wheel 104 which is rigid-

1y mounted on‘the horizontal shaft 105. The

shaft 105 is mounted for rotation in suitable
bearings on the side walls of the machine. A

/
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worm 106 which is also ;'igidly mounted on
the shaft 105 adjacent an end thereof is

-adapted to engage a worm wheel 107 which

is rigidly mounted on a vertical shaft 110.
The shaft 110 is suitably mounted for rota-
tion in bearings formed on the top and bot-
tom walls of the housing 94 and has a worm
111 rigidly mounted thereon for engaging

. the worm wheel 97 mounted on the shaft 95,

io

15

Thus, rotation of the shaft 102 is transmitted
through worm 103, worm wheel 104, worm
106, worm wheel 107, worm-111, and worm
wheel 97 to the shaft 95, and the movement
of shaft 95 when the clutch members 96 and
100 are in engagement, is transmitted to the
gear segments 92 for moving the slidable
drive member and thus rotating the sup-

. port 30. The worms and worm wheels de-
. scribed above may be of any suitable relative

20

o5

_on a rigid horizontal arm 115, and having

30

35

40

sizes to obtain the desired reduction.

' The drive pulley 101 may be operated by a
belt connected with any suitable source’ of
power. A loose pulley 113 is mounted adja-
cent the pulley 101 on an end portion of the
shaft 102 and means are provided for shift-
ing the drive belt from one pulley to the
other. The belt shifting means comprise a
member 114 mounted for sliding movement

spaced arms 116 projecting forwardly there-
feom, as best shown in Figs. 1, 3 and 7. A
lever 117 is pivotally mounted adjacenf)an
end thereof on a pin 120 carried by a braclket
121, and has an open end slot formed therein

_adjacent its other end, and an elongated slot
formed therein intermédiate its ends. A pin

122 which is rigidly mounted on and projects
rearwa-dly of the member 114 is adapted to
enter the open end slot and a pin 123 which
is rigidly mounted on a rigid arm 130 carried
by the shaft 124 is adapted to enter the inter-
mediate slot. The-shaft 124 is mounted for

" retation in the bracket 121 and a bracket 125

45

E).

c)

G35

‘and has a lever arm 126 and an operating

handle 127 rigidly attached thereto. When
the shaft 124 is rotated, the pin 123 operates
to move the lever 117 which causes a2 move-
ment of the member 114 and projecting arm
members 116 through the pin 122.

A pump 131 is mounted on the base 21 adja-
cent an end thereof and operated by the main

shaft 102. Suitable conduits (not shown)

may be provided for conducting a cooling
fluid from the pump to the cutter during a

5 cufting or grinding operation.

For manipulating the clutch member 100
and causing its jaws to engage the jaws
of the clutch member 96, there is provided an
operating lever 132, shown in Figs. 2, 3 and
7,-having a bifurcated end portion forming
arms 133, and an operating handle 184 pro-
jecting beyond an outer wall of the base 21.

"The arms 133 have screw members 135 pro-

vided with reduced end portions exteriding
therethrough. The reduced end portions of

1,901,181

the members 135 are positioned in apertures
formed in. slide members 136 which are
mounted within a rectangular annular groove
formed in the clutch member 100. Accord-
ingly, the lever 132 may remain in a fixed
position while the clutch member 100 rotate
with the shaft 91. .

The clutch lever 182 is pivoted intermediate
its ends on aqlrertical pin - 137 carried by a
stationary bracket'140. A helican spring 141
(Fig. 7) has an end anchored to the base 21
and its opposite end attached to the lever 132
intermediate the handle 134 and the pivot,
and tends to hold the clutch member 100 out
of engagement with the clutch member 96.
A latch member 142, a portion of which is
adapted to engage a projection 143 on the
lever 182 adjacent the handle 134, is provided
for locking the clutch member 100 in engage-
ment with the clutch member 96. ‘

The latch member 142 is best shown in Figs.
3, 7 and 9, and is pivotally mounted inter-
mediate its ends on the bracket 84 as at 144,
and a helical spring 145 having an end rest-
ing upon the upper surface of a supporting
arm 87 and its opposite end portion extending
into a recess in the latch member exerts an
upward pressure on one end portion of the
latch member and tends to hold the opposite
end portion in engagement with the projec-
tion 143. The end portion of the member 142
adjacent the spring 145 has an upwardly
projecting adjustable set screw 146 threaded
therethrough. The upper end of the screw
member 146 is adapted to yieldingly engage
a free end of an arm of a bell crank lever
147 which is piyotally mounted on the bracket
84 as at 150. %‘he free end of the other arm
of the bell crank lever is adapted to normally
engage the upper end of an adjustable set
screw 151 mounted in a projection on a side
of the bracket 84. The bell crank lever has

an upwardly extending projection 152 which-

lies in the path of travel of the body portion

-81 of the slidable drive member.- When the

drive member strikes the projection 152 dur-

70’

7%

80

85

90

05

100

105

110

ing its movement it rocks the bell crank lever

147 which rocks the latch member 142 re-
leasing the clutch lever 142 and permitting
the helical spring 141 to operate to move the

clutch merhbers 100 and 96 out of engagement

and render the driving means inoperative.
An adjustable screw member 153 is positioned

in the path of travel of the slidable drive-

‘member and limits its movement in one direc-
tion. ’ -

.- Calibrated scales 155, 156, 157, 160 and

indexes 161 and 162 may be provided for
aiding in-positioning the lens and tool rela-
tively to-the axis of rotation of the support

'80. Scale 155 is mounted on the arm 73 of
‘the lens block supporting member for co-
operation with the scale 156 carried by the-

pointer clamp 76. The position of the free
end of the pointer 77 relatively Yo any fixed

115
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point on the lens block supporting member
62 may be determined by the relative posi-
tions of any two lines on the scales 155 and
156, and the scale 157 is so arranged on the
horizontal portion of the frame 22 that the
position of any fixed point on the member 62,
relatively to the axis of rotation of the sup-
port 30, may be determined. Thus, through
the mediumn of the scales 155, 156, 157 and
the zero line on the index 161 which is fixed
on member 62, the position of the free end
of the pointer relatively to the axis of rota-
tion of the support 30 may be determined.
For instance, when a certain line on the scale
156 coincide with the zero line on the scale
155 and the zero line on the index 161 coin-
cides with a line on the scale 157 indicating
a certain curvature, the extreme end point on
the free end portion of the pointer 77 may
be spaced from the axis of rotation of the sup-
port 80 a distance corresponding to the radius
of curvature indicated by the index 161:on
the scale 157. TLikewise, the scale 160 which
is fixed on the support 30 and the index 162
which is fixed on the tool carriage 36 are’so
arranged that the position of the center point
of the cutting side of the cutting member
relatively to the axis of rotation of the sup-
port 30 may be determined.

A calibrated arcuate scale 163 fixed on the
upper surface of the tool carriage and an in-
dex 164 carried by the motor base are pro-
vided for aiding in making the angular ad-
justment of the tool for the purpose of deter-

“mining the curvature in the vertical meridian.

- A lens blank to be ground is first attached
tothe block 67 by means of pitch or other suit-
able adhesive means with its axes at the prop-
er angles relatively to the open end slot in
the block wall, and its center lying in the lon-
gitudinal axis-of the block. The block is
then inserted in the large end of the tubular

“head portion 66 of the bracket and locked in

80

83

position as described above. The clamp 76
carrying the pointer 77 is then locked in po-
siticn by means of the set screw 80 on the
supporting arm 75, with the pointer extend-
ing through the tubular locking member, and
the end of the pointer engaging the center
point on the rear face of the lens blank. The
Iens block supporting member 62 carrying
the bracket 64 is moved on the frame 22 until
the zero line of the index 161 coincides with
a line on the scale 157 indicating the desired
curvature. Next, the rear face of the lens
blank is placed in its proper position relative-
Iy to the axis of rotation of the support 30 by
manipulating the thumb screw 74 and mov-
ing the bracket 64 relatively to the lens block
supporting member 62. The distance of the
rear face of the lens from the axis of rotation
of the support should be less than the desired
radius of curvature in the horizontal merid-
ian by an amount equal to the center thick-
ness of finished lens. The thickness of the

B

lens may be determined by the relative posi-
tions of the graduations on the scales 155 and
156. :
After the lens block has been properly po-
sitioned on the lens block supporting mem-
ber, and the lens block supporting member
has been properly positioned on the horizon-
tal portion of the frame 22, they are locked
in position by means of the set screws 65.
The support\?)O may then be rotated to po-
sition the tool at one side of the lens block
and the tool carriage moved by hand on the
support 30 toan approximate proper position
in which the index 162 indicates a’curvature
on the scale 160 corresponding to the curva-
ture indicated by the index 161 on the scale
157. 'The yoke 46 may be then locked in po-
sition by means of the bolt or set screw 51 and
pin 50, and the final adjustment of the tool
carriage is made through the thumb screw 45.
The rod or shaft 42 is then manipulated to
lock the tool carriage in position. . '
The tool may then be angularly adjusted to

_provide the desired curvature in the vertical

meridian by shifting the motor base until the
index 164 indicates the proper curvature on
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the scale 163, after which the member 57 is |

manipulated to lock the tool in its proper po-

_ sition.

The apparatus may be adjusted to generate
either convex or concave surfaces and suitable

graduations have been provided on the scales -

described above. The type of surface pro-
duced is determined by the position of the pin
86 relatively to the axis of rotation of the
support 80, and the angular position of the
tool. Figures.1, 2, 4, 5 and 8 show the ap-
paratus adjusted to.develop convex suriaces.
Tt will be noted that in Figure 2 the pin 86
is positioned on the right of the axis of ro-
tation of the support 80 which is midway be-
tween opposite similar points on the annular
bearing member 25. It will also be noted
that the member 81 is positioned at-one side
of the longitudinal center of the machine.
Figure 6 shows the apparatus adjusted to de-
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velop a concave surface. When the appa-

ratus is adjusted to start the development of
a.concave surface, the slide member 81 is po-

sitioned on the same side of the longitudinal 1
center of the machine as for the development

of a convex surface, but the pin 86 is posi-
tioned on the opposite side of the axis of ro-
tation of the support.

Figure 4 shows 2 plan view of the apparatus
adjusted to develop a convex spherical surface

having a curvature of 14 diopters with the

tool in position to start cutting. When' the
apparatus is set as shown in %“igure 4, the
handle 127 may be moved to shift the belt to
the drive pulley 101, then the motor 53 may

be started for the purpose of rotating the tool,

125

after which the clutch lever 132 may be ma--

nipulated to move the clutch member 100 into
engagement with the clutch member 96. The

130
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shaft 91 and gear seg}xlents 92 are thus caused
to rotate, moving the member 81 in a straight
path from one side of the longitudinal center
of the machine to the other side.

The pin 86 transmits the movement of the.
member 81 to the tool carriage 36 and thus to
the support 30 since the tool carriage is locked”
in 'position on the support. Since the sup-
port 30 is mounted on an annular bearing its
movement i$ necessarily rotational. Thus,
since the lens block is locked. against
movement and the cutter is mounted for move-
ment with the support 30, the cutter is caused
to travel through an arcuate-path about the
lensblock. Figures 2 and 5 show the relative
positions of the various parts when the cutter
has completed approximately one-half of its
travel. The apparatus may be so adjusted
that immediately after the tool has finished
cutting, the member 81 strikes the projection
152 rocking the bell crank lever 147 and ren- .
dering the driving mechanism inoperative as
descrived above. The cutter and its associ-
ated parts are returned by hand to the start-
ing position.

The direction of rotation of the cutter and .’

support 30 during the development of a con-
vex surface is indicated by the arrowsin Fig-

-ures 4 and 5, and the direction of rotation

during the development of a concave surface

is indicated by the arrow in Figure 6. It will

be noted that the direction of rotation of the

support-30 during the development of a con--

cave surface is the reverse of the direction of

rotation for the development of a convex sur-

face. Also, that for the development of the

two types of surfaces the major portion of the

motor base is positioned on opposite sides ot
the longitudinal center line of the tool car-
riage. . The change in the direction of rota-

tion of the support is due to the fact that while

the pin 86, is positioned on opposite sides of

the axis of rotation of the support for the

two operations, the direction in which the

slide 81 is driven is constant.

Figure 8 shows the apparatus adjusted to
develop a spherical convex surface haying a
curvature of three diopters. - At this point,
it may be noted that the angular adjustment
of the tool is not determined by the (positions -
of the tool carriage and the lens block. The
settirig of the lens block must correspond to
the setting of the tool carriage on the support
in order to obtain the desired thickness of
lens and the proper curvature in the horizon-

* tal meridian, but the curvature in the vertical
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meridian is determined entirely by the angu-
lar position of the cutter, and the cutter may
be adjusted to provide any desired curvature
in the vertical meridian regardless of the cur-
vature in the horizontal meridian which may
be provided by any particular setting of the
lens block and toel carriage. o '
From the foregoing it will be seen that there
is herein provided an apparatus which .em-
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bodies the features of this invention and
achieves the objects thereof, including many
practical advantages. A toric ‘generator is
provided which is dependable in ‘operation
and by means of which toric lenses may be
quickly and efficiently produced.

Although the machine disclosed herein 'is
provided with lens supporting means which
are adapted to remain stationary during the
cutting operations, and a tool or abrasive cup

wheel which is mounted to travel through an-

arcuate path about the lens supporting means,
it is to be understood that the invention is
adaptable to provide machines in which the
lens supporting means are mounted to travel
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through arcuate paths about tools which may

be mounted to rotate in fixed positions.
As many embodiments may be made of the

above invention, and as many changes might -

be made in the embodiment above set forth,

it is to be understood that all matter herein-

before set forth or shown in the accompany-
ing drawings is to be interpreted as illus-
trative and not in a limiting sense.
I claim as my invention: = -
1. In a machine of the class described, a
rotatable support, a tool carriage adjustably
mounted on said support, an annular cutter
adjustably mounted on said tool carriage, a
transversely moving guideway, and means
including' a member operatively connected
with said tool carriage and movable along
said guideway when said tool carriage is ad-
justed relative to sdid support, for rotating
said support. Ny .;
2. In a machine of the class described, a
rotatable support, a cutter mounted on said
support for movement therewith, a drive
member mounted for rectilinear movement,
means connecting said drive member and said
support to rotate said support when: said
drive member moves, means for moving said

drive member, and means for rendering said -

moving means inoperative when said drive
member reaches a predetermined point in its
travel in one direction. . . -

3. In a machine of the class described, a
rotatable support, a tool carriage adjustably
mounted on sidid support, a rotary annular
cutter adjustably mounted on said tool car-
riage, a'drive member mounted for rectilinear

movement, means connecting said drive mem- -
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ber and said support to rotate said support

when said drive member moves, means for
moving said drive member, and means for
rendering ,said moving means inoperative
when said drive member resches a predeter-
mined point in-its travel in one direction.

" 4. In a machine of the class described, a
support mounted for rotation about a fixed
axis, a tool ‘carriage inounted on said sup-
port and movable substantially radially from
a position. on one side to.a position on the
opposite side of the-axis of said support, and

a rotary annular cutting member mounted
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on said tool carriage for bodily movement

therewith, said cutting member being adjust-

able on said tool carriage by oscillation
thereon about an axis substantially parallel
5 to said fixed axis of said support. '

5. In a machine of the class described, a
support mounted for rotation about a fixed
axis, a tool carriage mounted on said sup-
port and movable theréon along a line pass-
ing through the axis of said support, an an-
gularly adjustable annular cutting member
mounted on said tool carriage and a movable
lens supporting member for supporting a
lens adjacent the periphery of said cutting
member. o
- 6. In a machine of the class described, a

rotatable support, a tool carriage adjustably
. mounted on said support, an annular cutting
member adjustably mounted on said support,
a drive member mounted for rectilinear
movement, and having a guideway, means
including a member adjustable to various po-
. sition along said guideway for connecting
said drive member and said tool earriage for
rotating said support through motion im-
parted to said tool carriage, and movable
means for supporting a lens adjacent the pe-
riphery of said cutting member.

7. In a machine of the class described, an
adjustably mounted lens supporting mem-
ber, a rotatable support, a tool carriage ad-
justably mounted on said support, an angu-
larly adjustable annular cutting member
mounted on said tool carriage. A drive mem-
ber mounted for rectilinear movement, means
connecting said drive member and said tool
carriage for rotating said support, means for
moving said drive member, and means for
rendering said moving means inoperative
when said drive member reaches a predeter-
mined point in its path of travel. :

8. In a machine of the class described, a
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base, a rotatable support mounted on said

base, a tool carriage adjustably mounted on
sald support, a rotary cutter adjustably
mounted on said tool carriage, a drive mem-
ber mounted for rectilinear movement on
said base and having a guideway, means in-
cluding a member movable along said guide-
way connecting said drive member and said
tool - carriage for rotating said support
through motion imparted to said tool car-
riage, and a lens supporting member adjust-
ably mounted adjacent said cutting member.

9. In a machine of the class described, a
base, a rotatable support mounted on said
base, a tool carriage adjustably mounted on
said support, an annular cutter adjustably
mounted on said tool carriage,a lens sup-
porting member adjustably mounted on said
base, a drive member mounted for rectilinear
movement, means connecting said drive mem-
ber and said tool carriage for rotating said
support, means for moving said drive mem-
65 ber,, and means for rendering said moving
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means inoperative when said drive member
reaches a predetermined point in its travel.
- 10. A machine for generating toric sur-
faces comprising a driven shaft, a generat- -
ing element mounted on said shaft to ro- 4¢
tate therew!th, said element comprising a sub- .
stantially conical body secured to said shaft
at its smaller end and having an annular
work-engaging bead at its larger end, mech--
anism for holding work in position to be
acted upon by said annular bead, means for
adjusting the angular relation between the
work and the annular bead to determine the
curvature of the generated surface in one
meridian, said work contacting with -differ-
ent portions of the same annular bead for
production of different curvatures whether
concave or convex, mechanism for producing
a relative arcuate swinging movement be-
tween the work and the generating element to
traverse the one across the other, and means
for adjusting the radius of said arcuate
swinging movement to determine the curva-
ture of the generated surface in another
meridian, v

11. A machine for generating toric sur-
faces comprising a frame, an annular gener-
ating element, a work holding element, a
member oscillatable about an axis, a slide
mounted on said member for substantially
radial movement with respect to said axis,
means for mounting one of said elements on
said slide so that by radial adjustment of said
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slide the distance of sa’d element from said

axis may be varied to vary the.curvature of j3gg

~the path through which said element will

sweep when said member is oscillated about

its axis and to vary the curvature of the gen-
erated surface in one meridian, means for
mounting the other of said elements on said jgs
frame in cooperative relation to the element.
mounted on the slide, means for adjusting the
angular relation of said generating element

to work held by sa‘d work holding element,

to vary the curvature of the generated sur- jje
face in another meridian, power mechanism

for oscillating said member about said axis

to move said work holding element and said
generating clement relative to each other to
generate a surface on work held by said h.olfi— 118
‘ng element, and stop means for automatical-

ly stopping such- oscillation after the gener-
ation of said-surface has been completed.

12. A machine for generating toric sur-
faces comprising a frame, a generating ele- 120
ment having an annular generating edge
which is arcuate in radial cross section and
of substantial radius, a work holding element,

a member oscillatable about an axis, a slide
mounted on said member for substan_tial.ly 128
radial movement with respect to said axis,
means for mounting one of sald elements on
said slide so that by radial adjustment of
said slide the distance of said element from ,
said axis'may be varied to vary the curvature 130
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of the path through which said element will
sweep when said member is oscillated about
its axis and to vary the curvature of the gen-
erated surface in one meridian, means for

8 mounting the other of said elements on said
frame in cooperative relation to the element
mounted on the slide, means for adjusting
the angular relation of said generating ele-
ment to work held by said work holding ele-

10 ment, by turning said generating element
about an axis concentric with said arcuate
generating edge, to vary the curvature of the
generated surface in another meridian, power
mechanism for oscillating said member about

'$ said-axis to move said work holding element
and said generating element relative to each
other to-generate a surface on work held by
said holding element, and stop means for
automaticalﬁf stopping such oscillation after
20 the generation. of said surface has been com-

pleted. . I _
A - JOSEPH J. McCABE..
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