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'Ihe present 'nvwhon relates to -an im-
proved lens edging machine and-has par-
ticular reference to a lens bevel edging ma-
chine,

An 1mpoﬂant object, of the invention is to -
provide a bevel edging machine including a’

stone and = lens carriage, means to feed one
toward the other, and means to stop the
teed at a prédetermined point, and to hold
this relationship of the stone and lens car-
riage at this point for a number of revolu-
tions for the final finishing and 51z1n0 of
“the lens being ground. -

Another very important ob]ect of the in-
vention is to provide a bevel edging machine
including a stone and a lens carriage, means

to feed. one toward ‘the other at a deﬁnlteb

speed, means to stop the feed at a predeter-
mined point and to hold 'this relationship
of the stone and lens carriage at this point
for a number of revolutions for the final fin-
ishing ‘and sizing of the lens being ground,

- and means for automatmally moving the
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-~ are employed to designate hhe pal ts throuvh— :

lens carriage away from the stone and stop-

5 ping rotation of the lens after the lens has

been finished. :

A still further object of the invention is
- to provide a bevel edging machine employ-
ing a grocved stone which is free to move
]onmtudmallv of the machine, and Thaving
a lens carriage so arranged that the lens to
be ground w 1 be 1Lce1ved within the groove

in the stone, and .including means to- dete1~_.
mine the shape and means to determine the
size of the lens to be ground, -after which-
the lens and lens carriage will be automati-.
mﬂy swung away from the stone, and an’
“automatic clut(h to stop. the 10tat10n of the

Texs.

A st fur thei obﬁect ‘of the mven’mop is
to provide a bevel edomo machine for grind-
ing both sides of a lens’ svnuhaneously, in:
(mdmo means whereby the speed ~with
which the lens may be ground can be regu-

5 lated, but'so arranged that the 1eaultqnt ﬁn-

1shed lens will always be crlound to 2 ple—
determlnod size.

Other objects and a\lvantaoeb of ‘the in-
vention -will become appalent during’ the
course of the following dlescription.

In the drawings, wherein like numerals

out the same:

‘V-shaped groove.

1924 ‘Serial No. 715, 030

Fi igure 1 is a perspectlve view.of the com-
plete bevel edg1no~ machine;

Figure 2 is' a detail perspectlve partly
in section 1]lustrat1ng a portlon of the drive
of the machine;

~Figure 8 ‘is 2 section taken throuoh the
stone drive;

“Figure 4 is'a perspective view partly: in
sectlon showing the lens size controlling

‘mechanism;

Figure 5 is a detail perspective of the step
by step teed mechanism employed ;

‘Figure 6 is an elevation-of the size regu-
klatmg cam; ~

“Figure 7°1$ a longitudinal sectlon taken
through the automatlc clutch; -

Figure 81is'a view.of the machine levelhng
device;

Floure 9isa dlavrammatlc view of the
machme, ~

Figure 10 is a similar diagrammatic view
111ustratmg the lens in contact with the stone
during the grinding operation;

Figure 11 is another view of the same
showing the lens swung-out of engagement
with the grinding stone at the end- of the
grinding operation ;

Flgule 12 is a view of the finished lens;

‘Figure 13 is a top plan view of a'machine
employ ing a- shghtly different form of stone
mounting;

Figure 14 is a section faken on line 14—14

of the arrows: '

In the drawings, Whe1e1n for the purposes
of ‘illustration is shown the preferred. em-
bodiment -of the invention, the numeral 15
designates the frame of the machine.. The

- frame 15 ‘carries the ]ournals 16,-in which.

are mounted bearings 17.  The type of stone

“used is-preferably a two part stone and is

designated by the numeral 18, the two sec-
tlons when clamped together by the plates
19 forming a stone havmg a- substantially
‘Obviously a single stone
can’ be employed by cutting the V-shaped
groove therein and mounting it between the

'plates 19 as shown in Figures 1 and 9. A

shaft 20 is passed centrally through the

" stone 18 and plates 19 and is of sufficient
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of Figure 13, and’ lOOleO' in the d11ect10n,
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length to be received within the plain bear- -

ings 17 in the journals 16. The shaft 20 is

105

S0 mounted fhat 1t may be slid through the




“bearings in either direction, and to facili-

10

15

tate this movement means 21 are provided
to Iubricate the bearings 17. One end of
the shaft 20 extends a substantial distance
beyond the journal 16, as is clearly shown
in the diagrammatic view, Figure 9, and 1s
adapted to support a plate 22, the said plate
carrying a pair of inwardly extending pins
28. "The pins 23 have engagement with a
voller 24 carried by a pulley 25. The pulley
25 is mounted on the sleeve 26, in which are
cut the worm threads 27. The worm threads
27 may, if desived, be formed in a separate
piece and keyed or otherwise placed upon
and movable with the sleeve 26. The sleeve
26 is in turn mounted upon the bearing 28,
which is arranged around the shaft 20. The
pulley 25 is driven as by the belt 29, and it
will ?Je seen that the shaft 20 and plate 22
may be moved longitudinally of the pulley
23 and still be driven thereby in view of
the roller 24 mounted belween the pins 23.
In other words, the pulley 25, sleeve 26 and
worm threads 27 are adapted to be rotated,
but are not designed to move longitudinally,
while the shaft 20, stone and' parts asso-
ciated therewith are adapted to De rotated
as well as moved longitudinally. or laterally

“of the machine at the sune time.
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A suitable guard member 30 is mounted
upon the frame 15, and as is clearly shown
in Figure 1, a suitable honing device 31 may

“be mounted thereon so that the stone 18 may

be honed at intervals to keep the groove ac-
curate and smooth. The hone 31 may be of
any desired construction, although I have
illustrated a double slide hone comprising
the slides 82 and 33 so thut the honing mem-
ber 34 may be raised and lowered into and
out of engagement with the stone as desired.
A receptacle 35 is also provided and includes
the control valve 36; and spout 37 so as to
supply water or the 1ike to the stone 18 dur-
ing the grinding operations. o ‘

The lens carriage is mounted in front of
the movable stone and is so. arranged that
it is-at an angle to the stone so that the lens
38 will be at an angle to the stone 18 rather
than in exaet aligninent therewith. The
lens carringe 39 1s pivotally mounted on the
shaft 40-and is adapted to be swung toward
the stone by means of ‘a spring 41 which is
connected to the carriage and to a stationary
part-of the muachine so that the lens carriage
will at «ll tiies be vesiliently urged toward
the stone.. However, means are provided to
hold ‘the lens carriage away from the stone
when it is desired -to: remove or replace a
lens.” To.accomplish this a pivoted latch
42 is carried by the carriage and is adapted
to engage the member 43. As can readily
be seen in"Figure -1, the latch 42 may be
pivoted -into and out of engagement with
the member 43 o0 as to hold the carriage
away fron: the stone or allow the spring to

1,651,501

move the carriage toward the stone.” A sup-
porting arm 44 is also carried by the car-
riage and adapted to abut a portion of the
frame 15 to support the lens carriage when
it has been moved away from the stone, as
above pointed out.. .

The lens carriage comprises a pair-of op-

posed aligned shaits 45 and 46, respectively,

between which the lens 38 is adapted to be
held. -Suitable pads or the like 47 ave car-
ried by the adjacent ends of the two shafts
so as to prevent scratching or otherwise mar-
ring the lens when same is between the said
shatts. The opposite end of the shaft 45
is pivotally connected as at 48 to a vocker
arm 49 -which is pivoted to the support 50

‘as at 51, while the oppositée end of the rocker

arm 49 is pivotally connected as at 52 to:
the slidable plunger 53. The  slidable
plunger 53 is received within a recess 54 in
the end of which is mounted a coil spring
or the like 55, so that the coil spring will
normally urge the plunger 53 outwardly,
thus rocking the rocker arm 49 in such a
manner that the shaft 45 will be moved in-
wardly of the carviage. A lever 56-is pivot-
ally mounted on the carringe 39 by means
of a pin or the like 57." The inner end of
the lever b6-is forked as at 58 to adapt its
engagement with a pin or the like 59 carried
by the movable plunger 53, so that upon
movement of the lever 56 and by reason of
the forked engagenient thereof witl the pin
on the slidable plunger, the plunger may
be slid in the recess 54 so as to permit of

engagement with or disengagement of the

shaft 45 with the lens
ground.

The shaft 46 is adapted to be rotated, but
is guarded againit lateral-movement of the
machine -so that its position-or location s
never changed with respect to the stone, In
other-words, when it is desired to grind a
lens the shaft 45 is - moved outwardly so that
the lens. may be placed between: the pad
members 47 on the adjacent ends of the
shafts 45 and 46, after which the shaft 45
is adapted to be released so that it will
firmly clamp the lens 38 in position for
grinding.  The opposite end of the shaft 46
1s provided with a plurality of patrerns or
formers 60 which are so mounted thereon
that they may be easily removed and .inter-
changed when desired. A locking member
61 1s provided to hold the patterns or form-
ers in position when in use upon the shaft 46.

As can readily be seen in Figure 2 and in
the diagrammatic view in Figure 9, the
worm gear 27 has engagement with. the
spiral gear 62. The gear 62 is carried on
the sleeve 63 which is provided with the ¢lon-
gated slot 64, in which is received a pin or
the like 65. carried by the shaft 66. - The
pin 65 and slotted sleeve 63 form a telescopic
connection so that the shaft 66 may be

38 whieh is to be
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moved. toward and away from the gear. 62.

The shatt 66 is provided with a pair of uni-
versal joints 67 to permit the shaft 66 to be
slightly cut of alignment with the gear 62
if necessary. : : ,

The ‘opposite end of the shaft 66 carries
the worm gear 68. which wieshes with the

gear 69 on the shaft 40 so that through ro--

tation-of the shaft 66-the shaft-40 1s also
rotated. The shaft 40 passes through the
journal 69, the lower end :of the lens car-
riage 39, and the bearing 70 at the opposite
end of the frame. As is clearly shown in
Figure 5, a - sleeve 71 is mounted on the
shaft 40, while a pinion 72 and a cam 73

are keyed to the sleeve 71. The pinion 72.

meshes. with an-intermediate gear 74, which
in turn meshes with a gear 75 keyed to the

‘shaft 46, whereby the.shaft. 46 1s rotated,

thereby rotating the lens 38 in the groove of
the stone 18. T

In order to regulate the shape of the lens
38 which is to be ground, it is nécessary to
provide the pattern or former 60, which 1s of
the desired shape of the required finished
lens.” As has been pointed out, to save time

I provide a plurality or a gang of formers.

on the end of the shaft 46. A movable con-
tact shoe 76 is slidably:mounted in the box
77 and is moved to and from the stone by
means of the operating lever 78, so that the
shee may be brought into engagement with
any of the desired formers on the shaft 46.

A -movable pin 79 engages any one of the
AT I Zag y

openings 80 -so as to hold the contact shoe
against accidental displacement during the
operation of the machine. The shoe carry-
ing box 77 is mounted upon the slide 81,
which is movable in the slide way 82 as is
clearly shown in Figure 4 of the drawings.

The siide 81 is provided at the oppoiste end.

with- the screw threaded bore -83 in which

" is-received the end of the screw threaded
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shaft 84 carried:by an adjacent dial 85. A
coil spring 86 is arranged -between the end
of the slide formed in the slide way 82 and
abuts -against the end of the slide 81 so-as

to normally urge the slide rearwardly and

the slide way forwardly. Upon rotation of
the dial 85 the slide 81 may be adjusted
within the slide way as desived.- - .

In Figuie 6 is shown a stepped:annular
cam 87, which has a plurality of faces 88

_separated by the curved shoulders 89. ‘The"

rear face of the stepped cam 87 is provided
with the. pins 90 whicli are received within
small recesses 91 formed in'the forward end
of the slide way 82 A second dial or oper-
ating meiber 92 is provided with a recess

93, in which is received the stepped cam 87,

- as is cleatly shown'in Figure 4, and is pro-

65

vided with the pin 94 adapted to ride upon-

the faces 88 of the stepped cam. A sleeve

95 is arranged arcund the screw threaded

shaft 84 and terminates in the flange 96,

which formsa
85 and 92. e : ,
As can-he seen, upon rotation of the oper-

bearing between the two dials

ating member 92 the pin 94 may be moved.

upon any cne of the several faces 88 formed
in different planes upon the stepped cam 87,
as tlie cam 87 is held against rotation within
the recess 93 by means of the pins 90." In
this manner differént diameters of lenses

may be ground with the:same former, said:
former controlling the shape of the finished -

lens, and not the size.. It will readily be

seen that the spring 41 will, during the op-
) =

eration. of thé machine, hold the former or

pattern 60 into engagement with: the con-

tact shoe 76 at all times so that.the shape

‘of the former will move the lens carriage
_to and from the stone, thus reproducing the.
“same shape of lens-as the former, while the

adjustment of the stepped cam 87 will regu-
late the. size. I

It will thus be seen that the stepped cam

87 is provided with the faces 88, which faces
are in different planes or levels so. that the
pin 94 may be moved onto any one-of the
planes or faces by means of the dial 92 which
15 provided with the necessary graduations
or scale to indicate upon which face the

pin 94 rests.” The faces 88 are arranged to

give the standard sizes to which ophthalmic

lenses are ordinarily edged. The dial 85 is.

also provided with graduations to. indicate

what change has been made in the setting by
‘ The function of
the dial 85 is.to move the slide within the
slideway so as to set the contact in posi--

the rotation of the same.

tion for sizes that cannot be obtained from

the stepped cam, and to also compensate for’
wear of the various parts of the shape and -

size controlling mechanizm. In other words
we will assime that we desire to grind a
lens the size of which cannot be obtained

80
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froimn the stepped cam and pin. In thisevent-

I'move the dial 92 and the pin 94 onto the

face 88, which will designate on the scale

either the nearest size above or the neavest

size below the actual size required. I then

adjust the dial 85 until the necessary addi-

tion or subtraction has been made to give

. the desired size.” In this way I can obtain
any size desived by working the two adjust--

ments either singly or together. The slide

82 is also provided with the depending lip -

97 which will be more fully described here-
inafter. Tl

In order to simplify the operation of my
improved bevel edging machine I provide
automatic means for moving the lens out of

engagement with the stone when it has been
ground to the predetermined desived shape
and size, and: in addition ‘also provide an
automatic clutch which will stop rotation of -

S120

125

the lens after it hag'been thrown out of en:
gagement  with - the ‘stone. ~ This striicture -

comprises a clutch member designated in its -
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~the like 100, (see Figure 7).

a

entirety by the numeral 98, which is asso-
ciated with the outer end of the shaft 40.
One section 99 of the clutch is keyed to the
end of the shaft 40 by means of the pin or
The movable
section 101 of the cluteh i is slidably mounted
upen the sleeve 71 and is prowded with a
shoulder 103 while the sleeve 71 is provided
with a similar shoulder 104. A coil spring
105 “is disposed between the shoulders 103
and 104, respectively, so as to normally urge
the slidable se. 11(‘11 of the clutch into en-

agement with the stationary portion 99.

f course, the stationary part is rotatable

with the shaft 40 but is cuarded agaum
relative - longitudinal mmmnent thereof.

Both sections of Ul(. clutch are provided with
the teeth 106, Fig. 9, as will readily be under-
stood. The movable cluteh member is pro-
vided with a groove 107, in which pins 108
are adapted to ride. The pins 108 are car-
ried by the yoke 109 which is pivotally
mounted on the pin 110. It \\’111 thus he
seen that the pins 108 in the groove 107 will
allow the clutech member o rotate with the
section 99, “hﬂe at- the same time the yoke
109 may be so vocked that the movable section
of the ‘clutch may be moved out of engage-
ment with the other section when desired.
A p01t1m1 of the frame 15 is so formed that
the shaft 110 may be journaled therethrough.
It is to be understood that the yoke 109 is
looselv mounted upon the shaft 110, Fig-
ure 5

I\f[(mnted adjacent the yoke 109 is a block
111 keved to the said shaft so that upon
movement of the shatt 110 said block 111
will be moved therewith. The block 111 is
provided  with a -spring pressed. pin 112
which, as can be seen in Figure 11, com-
prises the knob 113, disc 114, and stub pin
115, extending a substantial distance beyond
the disc 114, A coil spring 116 normally
urges the stub pin 115 toward the yoke 109.
The :yoke 109 is provided with an aperture
in which the stub pin- 115 may be received.
It will be seen that when the pin 115 iz re-
ceived within the aperture in the voke 109,
the yoke 109 will be moved with-the shaft
110. - On the other hand, when the pin 115 is
removed - from the aperture the yoke 109
will again be loosely held on the said shnft».

Keved te the opposite end of the shaft 1
is an arm 117 which has the extension 1]%
as is clearly shown in lugule 5 of the
drawings.

Journaled thr ough the frame 1515 a shaft
119, on one end of which is mounted a ratchet
wheel 120, while at the opposite end thereof
is a double cam 121. The ratchet wheel 120
is preferably arranged inside of the frame
15, while the double cam 121 is arranged on
the outside. The double cam 121 has a
cammed surface on its periphery, as at 122,
which is clearly shown 1n Figures 10 and 11

1,851,501

of the drawings. The bunch or hump 123
is clearly shown in Figure 11, and will be
more fully described later on.

The flange of the double cam-is also vary-

ing, and as iy clearly shown in Figure 5, an.

abrupt shoulder 124 iy provided thereon.

The extension 118 on the arm 117 is adapted.

to contact with the flange 125 on the double
cant 121, and to insure constant contaet with
this camn a spring 126 1s connected to the
arm and to-a portion of the frame 15.

A bell cranke member 127 is pivotally car-
ried by the machine, ag on the:shaft 128, and

hag a portion 130 adapted for engzwement

withy the double cam 121, while the opposite
arm thereof has engagement with the slide
way 82, above veforred ¢ to, Figure 4. The
double cam 121 has the face 1-2.. which is'sa
formed thet at the beginning of the opera-
tion the bell crank Jever 127 will ride there-
against until a low spot on the cam face 122
rotates in- position so ay to.disengage the
lever 127, und allow the lip 97 to abut & por-
tiore of the frame. This is done so that the
slide way will no longer-be free to meve to-
wards f]\o gtone near the end of the grind-
ing of t
a smooth and true bevel.
cam Tace 122

From then on.the
does not com'uct with the end
3 of the bell crank in sview of the
fact that this surface lm & bu‘n reduced to a
point where a slight space is left between
the two parts. Howvever, the double cam
121 is kept rotating until the high spot 123
again contacts wi ith the end 130 of the bell
erande lever to throw the lens carriage away
from the stone.

From the foregoing it will be seen that
the double eam 121 has a thick portion which-
gracdually deereunses to its thinnest end, where
1t no longer contacts with the bell crank 127,
this -non-contacting portion of the double
ant 121 being ‘n"‘mw(\([ at that portion of
the eam where the last or finishing and siz-
ing touches arve bomg given to “the. lens.
Adter the lever 127 has passed over this thin
portion of the camn it-again rises up on the
high spot for_the throwing out operation,

i

in or der fo be in position for the next grind-

ing operation.

In the grinding of ophth.ﬂmic lenses
oftentimes some lenses can be edged more
rapicly ih.m others, ﬂ(‘pvn(lmtr upon the
lm-hneus, ete.,, of the lens blank. As has
been peinted out, a ratchet wheel 120 is
keyed to' the sume shaft as the double cam
121 so that the speed with which the cam 121
iz rotated will depend upon the rapidity with
which the ratehel wheel 1200 s mtated.

In Figuve 5 is clearly shown the method
oL Manney in which the vatehet wheel 120
is rofatedh Phe struncture uised comprises a
7):\( ed bar 129, \\hwh is pivoted on the pin
130 insuch a manner that the pawl 131 will’
be under spring tension so as to hold it in

the lens, which enableg the lens to take:

70

75

[

60

1056 ¢

110

116

-

30



10

15

20

30

35

1,651,501

engagement with the ratchet wheel at all
times. The opposite end of the bar 129 is
provided with the angularly extending pin
132, against; which abuts the finger 133 car-

“ried on the shaft 134, which is rocked by the

lever 185. The lever 135 is arranged on the
exterior of the frame 15 and is provided
with the spring pressed pin 136 which has
engaoement with any one of the apertmes
137 formed in the said frame. - By swinging
the lever 135 up and down the bar 129 “will
likewise be rocked so that one, two, three, or

_any number of teeth on the ratchet wheel 120

may be moved at a time.. In Figure 5 it
will be seen that by rr)ckmcr the lever 135 the
finger 133 will either depress the pin 132 and
1ocke1 arm 129, or allow the same to raise.
By raising or lowering the forward end" of
the IOCkel arm 129 it Wlll be seen that the
camn contacting end thereof will be brought
nearer to or pushed farther away from the

axis of the drive shaft 40. When the cam
‘contacting end of the rocker arm 129 is

closer to the axis of the shaft 40 it will be
seen that the cam 73 will have farther to
push the said 1ocke1 arm down so that' the
oppo:ﬂte end, that is, the pawl end, will be
moved thlouOh a greater arc, thus rota,tm(*
the ratchet wheel 1°O more than in the case
where the cam 73 does not have to push the
contacting end. of -the rocker arm 129 so
far. Thus the holes 137 are so arranded

that the spring pressed finger 136 of the Tever

135 can gauge any one of the same so that
the rocker arm will be positioned relatively
close or far away from the axis of the drive

<haft 40, thus increasing or decreasing the

" namber of teeth tripped on the ratchet Wheel
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vent.

120 during each rotation of the cam 73, In
other words, the ratchet wheel 120 may be
rotated c:]oww oi* quickly, dependlnrr upon
the nature of the lense being edcred thus
slowly or quickly rotating the cam 191 in
stch “a 1anner -that' the “lens will be fed
quickly or slowly to the stone, as the case
may be.

In order to level up the machlne to pre-
the stone from having a tendency to
slide one way or the other, a levelling de-
vice is shown in Figure 8, and comprises the
bent p]a‘e 138 which is raised or lowered by

Jmedns of the threaded- shaft 139 and the

spring 140.
The operation of my 1mproved lens bevel
edging machine is as follows: the lens 38 is

: fnts Y)lucerl in a centering device to get the

qeometucal center of the lens, .and in the
cases of torics, cylinders and similar lenses
to get the axis or axes in correct line, so that
when the finished edge lens is mounted in a
spectacle or. eyeglass frame the axes of the
said lenses will be in ‘accordance with the
prescription. After the lens has been cen-
tered it is transferred to the machine by
separating the opposed shafts 45 and 46, and

placmg the lens 38 between the p%ds 47. Tt

1s to. be remembered that the shaft 45 is slid-

able in its bearing by means of the pivoted’

lever 56, which rocks the rocker arm 49, and
upon release of ‘the lever 56 the spring 55
will rock the arm 49 in such a manner that
the shaft 45 will firmly clamp the lens be-
tween the adjacent ends of the two' shafts.
The machine 1s then set into operation by ap-
plying power by means of the helt 29 to the

‘pulley 25, which rotates upon the bearing
sleeve 28. " The sleeve 26 is keyed to the pul-

ley 25, the said sleeve 26 having the worm
threads 927 cut therein. The worm 27 has
engagement with the .gear 62 which drives
the shaft 66 and throuoh the gears 68 and
69 drives the shaft 40, At the same time

the plate 22 which is keyed to the shaft 20, is’

70

&

80

rotated as through the inwardly extendmg. ’

pins 23, having engagement with the roller

24 carried on the 1 inner portion of the flange
or the ulley 25.- By reason of the pins 23
and roller 24, the shaft 20 and plate 92 may
be moved in rLndl out of the pulley 25, while
at the sdme time ‘it will be constantly ro-

85

90.

tated therewith. It will thus be ‘seen that

the shaft 20 may be slid through its bearings
17 so that the grooved stone will in reahty’
be what may be termed a ﬂO‘ltan’ or sliding
grind stone.

The shaft 40 is provided near its oppos1te
end with a sleeve 71, on which are mounted
the pinion.72 and the cam 73. The shaft 40
also extends beyond the journal 70 and car-
ries the clutch member 98. The pinion 72
meshes with the pinion 74, which in turn
meshes with the gear 75 on the shaft 46, so as
to Totate the said shaft and the lens 38. In
addition the former or formers 60 which are
carried by the outer ends of the shaft 46 are
also rotated so as to-regulate the shape of
the lens to be ground. The formers 60 are
adapted to contact with the shoe 76, the said
shoe being ‘Ld]uSt‘\ble to any one of the gang
formers 60, as is clearly shown in Figure 1.
The pin 79 is received in one of the aper-
tures 80 to lock the contact shoe against ac-
cidental - displacement during -the grinding
operation. -Now that the shqpe of the lens
to be cut has been decided upon, it is neces-
sary to make the necessary adjustment for
the required size.
the graduated dial 92 which carries the pin
94,  which rides upon the stepped cam 87,
Flgure 6. The stepped cam 87 may have
any number of faces 88 which are separated
by the curved shoulders 89 so that the pin

94 may be moved up to or lowered down

upon any one of the various faces. These
faces are so formed ‘with tespect to each
other that they will give the various stand-
ard size lenses.  After one of the fftces has

“been regulated to give the standard size des-
ignated for that particular. face, the Te-

mainder: of the faces will automatmally give

This is done by moving.
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their respective standard size. B rotating

the graduated dial 92 the slide 81 will be
moved in the slide way 82, while the spring
86 will have a tendency to separate the two
parts as far as possible. After making ad-
justments to compensate for wear or for

lenses that are not standard size, the supple-.

mental graduated dial 85 carried by the

- screw threaded shaft 84 may be turned. Or-

dinarily, however, it will not be necessary to
adjust the dial 85, as the simple adjustment
of the dial 92 will be sufficent for the various
size lenses which are ordinarily ground for

‘spectacles and eyeglasses.

It is to be understood that the coil spring
41 which is connected to the lens carriage
39 and a stationary part of the bevel edging

. machine frame will at all times hold the
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lens in contact with the stone during the
grinding operation, except when it is manu-
ally pulled away from the stone and locked
in that position by means of the pivoted
latch 42, or at the end of the grinding op-
eration when the automatic throw out means
have separated the lens and the stone. This
spring also holds the former 60 and the.con-
tact shoe in engagement, as will be readily
understood by inspection of the drawings.
At the beginning of the grinding opera-
tion the bell crank lever 127 is so arranged
that one end is on the high peint or bunch
123 of the double cam 121, and as the cam is
gradually rotated the bell crank lever rides
down on the cam. At the same time the op-
posite end of the bell crank lever is in en-
gagement with the slide way 82, which
moves on the frame 15 as 1s.clearly shown in
Figure 4 of the drawings. When the bell
crank lever portion 130 reaches a certain
point on the double cam 121, the lip 97 will
abut the frame so that it will no longer slide
therealong, thus holding the lens at one spot
with respect to the stone so that the finishing
revolutions or finish or fine grinding will
take place. By having the inward motion
of the lens stopped at this point and al-
lowing the lens to rotate several times, the
lens is ground to an accurately finished size.
In order to rotate the cam 121 it is necessary
to rotate the ratchet wheel 120 and to this
end the cam 73 which is mounted on the
sleeve 71 is rotated around, and each: time
strikes the pivoted bar 129 which rocks the
opposite end, thereby moving the ratchet
one, two, three, or as many notches as the
lever 135 has been set for. To regulate the
number of teeth tripped each time the lever
135 is moved up or down, depending upon
the character of lens to be ground so that
one or .as many of the teeth may be moved
as desired at one time.  In some lenses it is
necessary to grind more slowly than in other
lenses, so that in the case 6f a'lens which it is
necessary to grind slowly a relatively slow
movement is given to the cam by tripping
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one or two teeth at a time on' the ratchet
wheel, while in the case where lenses may be

ground more rapidly more teeth of the

ratchet may be tripped or moved each revo-
lution of the shaft.

At the sanie time that the bell crank lever
127 is operated by the cam, the pivoted lever
117 rides against the outer face of the said
cam in such a manner that when the angular
extension 118 rides over the shoulder 124 the

movable section of the cluteh will be disen-

gaged from the separate section 99, - This is
accomplished by keying the arm 117 to the
shaft 110 and loosely mounting the yoke 109
therecn, while the Dblock 111 is likewise
keyed adjacent the yoke 109. 'The spring
pressed pin 112 is adapted to lock the sta-
tionary block 111 to the loosely mounted
yoke 109 when it is desired. Iun starting ths
grinding operation the pin 113 is disengaged
from the movable yoke 109 so that the coil

spring 105 will move the said movable sec-

tion of the clutch into engagement with the
portion 99 of the clutch which is keyed to the
shaft 40 Ag the cam is rotated the arm 117
is gradually -pulled toward the frame 15 of

the machine until a poiut-is reached where

the pin 115 will snap into position in the
aperture formed in the yoke 109, When the
cam reaches a point 124 the arm 117, through
the action of the spring 126, will be snapped
inwardly, thus disengaging: the clutch mem-
bers to automatically stop rotation of the
lens.

Just prior to the automatic disengageinent

of the lenses the bell crank lever will, at itz .

end 130, ride on to the high point or bunci
123 of the said cam so that the said bell
erank lever will be rocked in such-n manner
that the slide way 82 will be moved onto the
frame "so’ that the contact shoe will Leay
against the pattern or former 60, thus
throwing: the lens away from the grinding
stone. When the machine hasg veached this
point the lens 38 will have heen sufficiently
ground and. sized to the predetermined de-
sived shape and size, and the lens will be
ready for mounting in a.spectacle or eve-
glass frame.

In Figure 10 of the drawings is diagram-
matically shown the location of the lens and
other parts of the machine doring the grind-
ing operation, while in Iigure 11 is shown
the bell crank lever when the high point 123
is in engagement with the portion 130 of the
said bell crank. lever, illustrating the lens
removed from the stone 18. '

In Figures 13 and 14, T have shown &
slightly modificd form of maching in which
the stone is pivotally mounted ‘instead of
slidably ‘mounted. The same form of lens
carriage and lens feed controlling mecha-
nism as well as’outematic: cluteh is. em-
ployed, in this form, the change being meya:
Iy made in the method of floating or movin:
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the stone. Tt is tosbe remembered that in

both forms of stone mountings the stone is

" so arranged that it is responsive to the dif-

ferent curvatures of lenses ground so that it
will accommodate itseli by meving to the

right or left so that tiie léns at all times will"

be ground on both faces'simultanecusly.” In
other words, the stone is adapted. to he
moved to the right ov left to {ollow the lat-
eral displacements caused by the surface cur-
vatures of the lens. . Forinstance, in'the cage
of ‘a lens having a cylindrical power it will
be seen that the major axis will have a power
while the minor axis will not. so that the sui-
face of the lens will not lie on the same
plane, thus causing the stone to move or
have a displacement equal to the differences

" in the location of the two major meridians.

Of course, this displacement will vary with
the types of lenses used and the powers.

- This modified form of construction com-
prises the base 141 and the bracket-142. The
bracket 142 has disposed =t one end, prefer-

-ably a screw threaded plug 143, which car-

ries a ball or the like 144. The opposite end
of the bracket contains an adjustable pin 145
so that the stone swing or carriage 146 may
be pivotally mounted between the ball mem-
ber 144 and the adjustable member 145. The
swing or carriage 146 has the hardened plug

" 147 which contains a suitable pocket for the

reception of the balled member. 144, while

: the opposite end is provided with a hardened

3

40

plug 148 having a recess thevein adapted to
receive the pointed end of the adjustable pin

145. The swing or carriage 146 is provided

with the ‘arms 149, which terminate in the
journal section 150, so as to support the
transverse shaft 151 which carries the stone
152.

able stone, in that it has a substan#ially V-
shaped groove 153. The stone is rotated by
means of the belt and pulley connection 154,

the said pulley being keyed to the shaft 155,

the said shaft carrying a gear member 156.
The gear 156 meshes with a second gear-157,

" which is carried on the stub shaft 158, which
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‘earries at one end the pulley 159. The stone

shaft 151 also carries a pulley 160 which or-
dinarily is in'alignment with the pulley 159
and to rotate the pulley. 160 a suitable belt
connection 161 is trained over the two pulley
wheels.” The gears 156 and 157 are locsely

connected so that the gear 157, which is car-,

ried by the shaft 158, may be ‘rocked or
swung around the gear 156. It -will be noted
that a straight line drawn through the pivot
points of the carriage will pass through the
pitch line of the two.gears 156 and 157. By
having the pivot points and pitch line of the
gears in a straight line the carriage and gear
157 will be free to rock around the gear 156
without binding. * Furthermore, by having
the location of the gears so disposed the nec-

The type of the stone 152 is identical:
with the type of stone employed in the siid-.

essary free movement of the stone and’ car-
riage will not in any. way be affected by the
movement of one lens with respect to the
other in this manner. . ' S

The shaft 162 corresponds to the shaft 66
in Figure 9, and operates the gears, etc., con-
stituting the-lens carriage 163 in Figure 13.
The lens carriage 163 is the same as the lens
carriage 39 in Figure 9. B :

It will"be seen that when the lens 88 is
placed within the lens claimp carried by the
lens carriage, it may be received within the
substantially V-shaped groove 153 of the
stone: 152, and upon rotation of the stone
and lens- through their respective mecha-
nisms the lens will cause the stone to be
swung back and forth so that the stone will

eadily accommodate itself to the various

curved lenses which are used in ophthalmic
eveglass and spectacle mountings.

>

o
ot

Ifrom the foregoing it is obvious that the -

operation of the feed of my improved ma-:

chine is as follows: The lens and lens car-
viage -are fed to the stone step by step to a
predetermined point. . After the lens and
carriage have reached this predetermined
point the lens is allowed to revolve a select-
ed number of times to produce a finish and
to grind to an accurate predetermined size,
after which the lens carriage and lens are
automatically thrown away from the stone
and an automatic clutch stops the rotation of
the lens. This is an important feature of
my machine, as by having the lens stopped
at a certain point and then allowed to. rotate

a number-of times it is possible to edge the

lens to an:accurate and smooth reproduction
ot the shape of the former or pattern used
and to give the exact predetermined size for
that shape, which size is determined by the
relation of the dials 85 and 92.

Tt will be seen from the foregoing that I

have provided & lens bevel edging machine

that will readily grind any -desired shape

and size of lens on both faces of the lens
simultaneously.” The stones are so mounted
that they will readily. accommodate them-
selves to the various change in curvatures
and shapes of lenses. - It is understood that
the lens carriage is in no way transversely
movable while the stone in the first instance
i3 adapted to be slid in either direction by
reagon of the contact of the lens within the
aroove, while in the second instance the stone
15 ‘adapted to.ba’swung in either direction,

“accomplishing ' the same result in both in-
stances. -

It is to be understood that the form of the
invention herewith shown and described is
to be taken as the preferred embodiment of
the same, and that various changes in the
size, shape and arrangement of parts may be
resorted to without departing from the spirit
of the invention or the scope of the subjoined
claims. o
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X claim:

1. In a grinding machine, a grinding
element,-a lens holding element, means to ro-
tate the elements, means to urge one element
toward the other, a pattern on one of the
elements, a contact shoe engaging the pat-
tern, means to¢ feed one clement intermit-
tently toward the other, comprising a piv-
oted rock lever, a rocker cam having a con-
tact adapted to contact with one end of the
rock lever at each revolution 'of the cam and
to rock said lever intermittently, means to
change the relationship  between the rock
cam and the end of the rock lever to regu-
late the wmount of  throw given the rock
lever by each contact with the cam, a pawl
engaging the other end of the rock lever, a
ratchet wheel operated by the pawl, a second
cam rotated by the ratehet and a bell erank
lever having one end engaging the- second
cam'and the other end engaging the contact
shoe support, the face of said second cam be-
ing so arranged that it will ‘allow the bell
crank lever to allow the contact shoe to re-
tract a certain amount for the intermittent
travel of the said second cam given it by the
ratchet.

2. In a grinding machine, a grinding ele-
ment. a lens holding element, means to vo-
tate the elements, means to urge one element
towards the other, a pattern on one’ of the
clements, a contact shoe engaging the pat-
tern, means to feed one element intermit-
tently towards the other comprising a piv-
oted lever. a cam having n contaet adapted
to contact with one end of the lever at each
revolution of the cam and to rock the said
lever intermittently, a second rotatable cam,
interengaging means between the other end
of the lever and the second cam adapted to
intermittently rotate the second cam as the
lever is rocked:about the first cam, and a bell
crank lever having one end engaging the
second cam and the other engaging the con-
tact shoe support, the face of said second
cam being so arranged that it will allow the
Lell crank lever to allow the contact shoe to
retract a certain amount for the intermit-
tent travel of the said second cam given it
by the reek lever,

3. In a grinding machine, a grinding ele-
ment, a lens holding element, means to ro-
tate the elements, a clutch in the lens rvotat-
ing means, eans to urge one element to-
wards the other, a pattern on one of the ele-
ments, a contact shoe engaging the pattern,
means to feed one element intermittently to-
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wards the other comprising & pivoted lever,

a cam having a contact adapted to contaet
with one end of the lever at each revolution
of the cam and to rock said lever intermit-
tently, a second rotatable cam, interengag-
ing means between the other end of the lever
and the second cam adapted to intermitently
rotate the second cam as the lever is rocked
by the first cam, a bell crank lever having
one end engaging the second cam and the
other engaging the contact shoe support, the
face of said second cam being so arranged
that it will allow the bell crank lever to
allow the contact shoe to retract a certain
amount for the intermittent travel of the
said second cam given it by the rock lever,
clutch lever means having one end engaging
the clutch and the other the second cam, and
contact means on the second cam to engage
the clutch lever means to release the clutch
and stop the rotation of the lens holding
means after the surfacing operation has been
completed. ‘

4. In a grinding machine, a grinding ele-
ment, a lens holding element, means to ro-
tate the elements, a clutch on the lens ro-
tating nicans, means to urge one element to-
wards the other; a pattern on one of the ele-
ments, a contact shoe engaging the pattern,
means -to feed one element intermittently
towards the other comprising a pivoted rock
lever, a rocker cam having a contact:adapted
to contact with one end of the rock lever at
each revolution of the cam to rock said
lever intermittently, means to change the re-
latienship between the rock cam and the end
of the rock lever to regulate.the amount of
throw given the rock lever by each contact
with the cam, a pawl engaging the other end
of the rock member, a ratchet wheel oper-
ated by the pawl, a second cam rotated by
the ratchet, a bell crank lever having one
end engaging the second cam and the other
end engaging the contact shoe support, the
face of said second cam being so arranged
that it will allow the bell crank lever to
allow the contact shoe to retract a certain
amount for the intermittent travel of the
said second “cam given it by -the ratchet,
chrtch lever means baving one edge engaging

the clutch and the other the second cam, and.

contact means on the second cam to engage
the clutch lever means to release the clutch
and stop the rotation of the lens holding
means after the surfacing operation has

been completed. ‘
NELSON M. BAKER.
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