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o il whom it may concern:

Be it known that I, Locraw W. BUGBEE,

iwia citizen of the United States, residing at

~Southbridge, in the county of Worcester:
and State of Massachusetts; have invented
\celtam new and -useful Improvements in'’
‘Edging-Machines, of whlch ‘bhe foHowmo"

s a spwlﬁcatmn.

10

is

20 .
¢ -provision .of an  improved- construction for
:absolutely - insuring correct edging ‘of the

25

This' invention relates t()‘ an 1mproved ‘
redging machine and has particular reference
- toan unpxoved forrn of machine adapted
+for iise in grinding the edges of ophthalmm 5

sor similar lensus.

“ The leading object of the invention is the

provision of an improved edging machine
- acters of reference ave employed to denote
- corresponding parts throughout the several
-views, the numeral 1 desumates the bise of
. the machine having the beﬂrmms 9 for the
“spindle or arbor 3

. which shall be ‘'simple of. construction, with

‘but- few parts, but which' shall -prove
+ thoroughly eﬂiment and aceurate’in- opera-
- ton. :

Andther ob]ect of the mventlon is. the

lens’ mounted therein with respect to its

' optxcal axis,

Other objects and advantages of the in--
< vention, including - 51mp11ﬁcat1on of parts -
and reduction of number of parts of an .

- orditiary machine of this character, should
- be readily apparent-by reference to ’the fol-

30

lowing desulptlon taken in connection with

- the: accompanying drawings, and i will be
‘understood that various modlﬁcatmns in the

. specific details of construction shown and

35

‘deseribed within the scope of the appended

claims may be made without departing

drom or exceeding the spiiit of the inven-
Ction. . ;
In the drawmrrs, wherem is" illustrated

- the preferred embodiment of the inve v

40~
~:machine. - _z

Figure T is a tront view of the complete .
. have the heads thereof bearing against the

- upper- face of the bed plate- for lockmo~ the

N

g, I1 is a side views thereof

: 1410 Il is a central. longitudinal sec-
tional. view with the carma@e in r'used po- g
45" :

sition in.dotted lines.
Fig. IV is a top’ plan view.

g, V-is a longitudinal sectional view .

.l:' throu<>h the lens holdmﬂr mechandsm.

50

'?]ens and former. . IS

Fig V1 is a detail view of the device.for.

insuring correct relative: posmomng ot the

TFig. VII is a detall V1ewﬂ of the ad]usn-

Speciﬁcation of Letters Pateht

Appiieation filed Fune &, 1915.

“bracket 16 forming a bearing il
“ which carries the pulley 14 ﬂrnen by the
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ing mpdmmsm for regu]atmw the final size
of the edged lens.

Fig. VI ILis a detail view of one form of
de¥ice for locking the contact shoe m de-
sired position.

I‘w -IX is a deiail view of another fox m’

of lock therefor. o
Fig. X 'is 5 longitudinal su:»lon?l view
nrough the eluteh mechanism.
Fig. XI isa detail sectional view show-
ing the adjusmble construction of the shioe.
’*w X1 represents a fragimentary de-
tail view of the lever for shlﬁ,mv the con-
‘taet shoe. -
In the drawings, in which similar char-

3 of the s:tone 4, said

spindle 8 having on.one end the driven

~pulley 5 by which power is applied to the
entue machine and on t he'other end ‘a driv-

ing groove connected by a belt -7 with the
lens rotating mechanism. I may desire to
“use other means such as a chain and sprocket
or a train of gears for operating the lens
rotating mechanism and I do not wish to
limig mwelf to any particular deswn of
power trans mlssmn

The frame 1 is provided on the forward-

poxhon at each side with a guide rb or
flange. 8, each of said guides havi ing abut-
ting the inner face thereof a flange 9 on the
under side of the bed plate 10, Whereby the
bed plate is held in true alinement with the
-base.. Longitudinal slots 11" are formed in

the bed plate near the longitudinal edges:
" thereof and extending throuah the slots and

threaded into the b'lse 1 are studs 12 which

plite in any desired. ad]usted posﬂuon W}th
‘Téspect to thestone 4.

Rising from the bed plate 10 is ‘rhe yoke
or. inverted (- -shaped: member: 13 having

.journaled therein near the upper portlon
' ,thoreof the simr(; 14-0n wh}ch 1s moun rlted fhe

swinging carriage 15. o
Dlsposed at-one sxde of the,
forup s‘l
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belt 7, and a pinion 18 which meshes with
the gear 19 on the shaft 14 and thus serves
to drive the said shaft. The shaft 14 is
further provided with a pinion 20 meshing
with the gear 21 on the lens driving spindie
22 which is journaled near the bottom o
the carriage 15. o
Said spindle 22 has a threaded inner por-
tion 23 terminating at a shoulder 24, and’
shrewed on the portion 23 is the sleeve or
nut 25 having near its outer end the flange
26 bearing pins 27 adapted to fit in recesses
28 in the former plate 29, whereby correct

axial positioning of the former plate rela--

tive to the member 25 is insured. The sleeve
25 lias a cylindrical boss or projection 30
fitting snugly within the circular aperture
31 in the former 29 for properly centering
the same. '

In use the former 29 is mounted on the
member 30, being positioned as previously
mentioned by the pins 27 and the entire de-
vice is then threaded onto the threaded end
23 of the spindle 22 and tightened to clamp
the former 29 between the shoulder 24 of
the spindle 22 and the flange 26 of the mem-
ber 25. The former is thus securely and rig-
idly retained in position on the machine
while capable of ready removal and replace-
ment by other formers of various shapes and
sizes. -

To insure eorrect positioning of the lens.
relative to the former 29 and in order that
the lens may be ground with the exact de-
sired relation of its  optical and geo-
metrical axes, the member 25 is provided on
its inner end with a plurality of pins or

similar' projections 32 which are adapted,

for engagement in corresponding apertures
in the lens pad 33 which is provided with
the usual cushion- 34.

sAttention is invited to the fact that the
pins 27 and 32 are preferably disposed in
exactly the same plane so that the geometri-
cal axes of the former 29 and the pad 33
irrespective of the interchangement of va-
rious parts, will always lie in exctly the
same plane, and there can be nopossible.va-
riation of the oné.relative to the othsr-

The advantages of the foregoing should
be readily apparent to all those familiar
with the use of edging machines, and it will
be noted that by this improved construction
the lens and pad may be placed in a suitable
centering and axis finding device and the
pud 33 located with its longer geometrical

- axis coincident with the desired optical axis

60

of the lens, or in any desired relation to the
optical. axis of the lens, and with the pad
and lens held in this desired predetermined
relation it is merely necessary to place the
pad on the position determining ping 32 and

_clamp the parts in place as hereinafter de-

scribed, and allow the machine to operale
on the lens, when the finished lens will be

- 1,227,248

‘bound to have its geometrical axis in the ex-
act ‘desired relation, to its optical axis.

It is to be noted that as illustrated the car-
riage 13 comprises a body portion and two
dépénding . arms, the mechanism  just de-
scribed being carried by one of ‘said arms.
Inasmuch as the present machine is designed
primarily for grinding but a single lens at
d time, 1t has been found unnecessary to
drive both of the lens retaining spindles,
the spindle 20 consequently being driven
and the other clamping spindle being mount-
ed for free rotation by a suitable type of
thrust bearing. '

In the form illustrated the opposite arm
of the carriage 15 to that carrying the
spindle 20 has suitably secured®against ro-
tation therein the sleeve 35, said sleeve hav-
ing a threaded end 36 received in the right
hand threaded interior of the tubular screw
member 37, the exterior of said member be-
ing left-hand threaded and recived directly
into the arm of the carriage, a knurled han-
dle portion 38 being formed on the outer end
of the member to facilitate rotation thereof.
Consequently slight rotation of the member
37 will produce considerable longitudinal
movement of the sleeve 35 on account of the
action of the opposed threads.

The sleeve 35 has mounted within a lon-
gitudinal bore 39 formed therein a ball 40,
a spindle 41 being mounted in the bore of
the sleeve and having its inner end bearing

70
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against the ball, and its outer end provided -

with a lens clamping pad 42. A spring col-
lar or the like 43 serves to suitably retain
the spindle in position within the sleeve.

The -operation of these parts should be
readily apparent, and it will be seen that
when the pad 33 has been placed in- posi-
Hon on the pins 32 with a lens 44 thereon
it is merely necessary to turn the handle or
nut 38 until the pad 42 engiges and se-
curely clamps the lens in position. "Power
applied to the stone by means of the pulley
5 then serves to rotate the stone and at the
‘same time the belt 7 transmits through the
pulley 17, pinions 18, 19, 20 and 21, a rota-
tive movement to the spindle 22 and thus
to the lens. The pressure of the- cldmp
against ‘the lens and the adhesion of the
cushions 34 and 45 thereto are sufficient to
cause’ the lens elamp to rotate with the lens,
the ball 40 servi.g as a thirust bearing ‘and
permitting of cee and easy rotation of the
‘spindle 41 within the sleeve 33. ‘]

It isto beunderstood that variousforms of
contact shoes for engagement with the former
29 may be employed to govern the size of the
lens being edged. A preferred form of shoe
46 is illustrated in the drawings and is sup-
ported udjacent the stone 4 by the standard
47 carried on the slide 48 riding in a guide
way 49 on the under side of the bed plate
10. The standard 47 is provided with an en-
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-larged head 50 which has an internal screw
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threaded aperture receiving the threaded
shank 51 of the shoe 46, a lock nut 52 being
threaded on the end of the shank and abut-
ting the head 50 whereby adjustment of the
shoe upon the standard may be made irre-
spective of any adjustment of the slide 48.

In the preferred embodiment the slide 48 is.

provided on the under side thereof with a
roller 53 which rides in a slot in the segment
54 which is carried on one end of the lever
55, the said lever being pivoted to the bed
plate and having a forwardly extending
arm terminating in a pointer 56 which rides
over the segment 57 on the front of the bed

plate, said segment - being provided with-

suitable graduations to denote the in and out
adjustment of the shoe 46. o

By this construction it will be obvious
that the size of the lens is determined
through adjustment of the shoe 46 irrespec-
tive of“the size of the former 29, the slide
48 being locked in any desired adjusted in
and out position by means of a thumb screw
58 which is threaded into the end of the

_ arm.55-and has the inner end thereof bear-

30
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ing against the edge of the segment 57.

It will be understood that-the slot:in the
segment 54 is of such a shape and the grad-
uations on the segment 57 are so arranged
that by moving the pointer 56 over any one
of the graduations an exact predetermined
size of lens may be edged, and it will be
further undergtond: that the adjustment of
the shoe 46 .indépendently of the standard
47 is provided 'in-order that wear in the
stone 4 may be taken up and that such wear
will have no effect upon the size of the lens
as governed by adjustment of the arm 55,

Fig. VIIT illustrates in detail one man-
ner of locking the contact shoe 46 in desired
adjusted position relative to the remainder

of the machine. By reference to this figure”
it will be seen that secured in the slide 48

is the threaded member or bolt 59 which

extenids downward through the slot 60 in
the bed plate 10 and has adjustably en-:

gaged on the lower end thereof the nut 61
having pins or trunnions 62 on which are
mounted the arms of the yoke cam 63 which
is provided with the actuating handle 64.
The yoke cam may be of any desired con-
struction but ‘I preferably construct the
same as illustrated in Fig. VIII, that is to
say, in the form of a hook having the aper-
tures or slots 65 to facilitate engagement
of .and removal of the cam from the trun-
nions. The advantage of this copstruction

is that the handle may be removed, when de-

sired and the nut adjusted upon the bolt 59

~ and the handle then replaced. - o
- The - operation . of this locking device

‘&ould ‘be readily. apparent, and it will be

65

seén that it is merely necessary to swing:

the handle_from the horizgntal to a vertical

position or vice versa according to the dis-
position of the surfaces of the cam to cause
the cam surfaces to bear against the under
side of the'frame and thus draw downward
on the member 59 to tightly clamp the slide
48 against the bed plate, while movement of
the handle in the reverse direction serves

a8

70

to disengage the cam sufficiently to permit .

of sliding movement of the member 48 to
any desired position. :

75
If desired, in place of or in addition to
employing the cam locking device just de- . -

scribed, a latch 66 may be mounted on the'
outer end of the léver 55 for codperation
with recesses in the edge of the. segment 57
so-that when the arm is swung to any de-
sired adjusteds position the' latch 66 will
engage with sy one of the recesses toi lock
the arm in its adjusted position. The inner
end of the arm in this instance, is provided
with segmental teeth 67 which. engage with
corresponding rack teeth on the siide 48
wherebhy swinging of the arm will move the
slide to any desired adjusted position,

To keep the stone of an edging machine
in the best possible condition it is advisable

80

that there be a. relative lateral movement -

between the stone and the work to be op-
erated ‘upon. This movement may be im-
parted either by a Iateral movement of the
stone, a lateral movement of the wirk, or
both. In the present machine one form of
attainment of this relative lateral movement
is illustrated. Loosely mounted on the
spindle 14 is a 'sleeve 68 which is provided
with a radially’ extending arm carrying a
roller 69 which is adapted to centact with
the inclined cam 70 on the side of the yoke
13. A coiled spring 71 is disposed about
the spindle 14 between the inner portion ot
the yoke 13 and the adjacent edge of the

b
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100

105

carriage 15 and normally acts to hold the ‘

carriage in a position with the opposite end
thereof abutting against the collar 72 which
is secured on the spindle 14. . :
Radial slots or recesses 73 are formed in
the outer edge of the sleeve 68 and threaded
on the end of the spindle 14 and having
a projection 74 for engagement with any
one of the recesses 73 is an adjusting nut 75.
It will be seen that by pulling on the nut
75 against thé action of the spring 71 the
lug 74 will become disengaged from the
recess 73°so that the nut may be adjusted
upon the spindle 14 to permit of slight in
and out movement of the sleeve 68 whereby
the path of movement of thé reciprocating
carriage may be varied. o

In operation as the spindle 14 is ;‘dtated ‘
-the roller 69 will ride over and down the

cam 70 and draw the carriage and thus the
lens being operated on, to ‘the-left; while as
the roller moyes ip'the’cam the expansion of
the spring 71 will force the earriage back
again to the right, the'carriage and the lens

120
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thus being reciprocated across the face of
the stone during operation of the machine,
as should be best understood by reference
to Fig. I of the drawings.

‘Attention is particularly invited to Tigs.
I and IT of the drawings, from which one of
the great advantages of the present wmn-
chine will be readily appavent, and by ret-
erence to which it will be noted that when
desired to place a lens in the machine it is
merely necessary to swing the carriage up-
ward so that the pawl 76 which is pivoted

to. the yoke 13 will engage any one of the.

teeth 77 on the carriage 15 to hold the car-
riage in a convenient position for the appli-
cation or examination of a lens. On the
other hand, when the earriage is in operative
position the weight of the carriage itself
serves to satisfactorily hold the lens against
the stone and thus dispenses with the use of
springs or other tension devices for securing
correct pressure, also msuring the same pres-
sure of the lens against the stone, whether
being ground on the long or short axis.
Although the machine satisfactorily oper-
ates without the use of spring means. or
other tensioning device for holding the lens
in engagement with the stone. it is deemed
advisable to provide means whereby in ex-
ceptional cases a strong pressure may he
applied to hold the lens in engagement with
the stone. A key-hole slot 78 is formed in
one part of the swinging carriage 15 and
has passing therethrough a chain 7 which
is adapted to be shifted into the smaller
portion of the slot in order that the spring
80 which is secured to the inner end of the
chain may exert its tension against the ear-
ringe to hold the same in such a position that
the lens will have a firm engagement against
the stone, the opposite end of the spring 80
being secured in any suitable manner to the

" base of the machine, as through the medium

45

50

55

60

of a bracket 81. .

In order to stop the operation of the lens
operating mechanism without entirely cut-
ting off the power from the rest of the ma-
chine, I have provided a novel form of
clutch means whereby the lens rotating and
shifting mechanism may be stopped or
started af will. The shaft 82 on which the
pulley 17 and pinion 18 are mounted. and
which is journaled in the bracket 16, has

_the inner end thereof positioned within a

suitable bearing in the side of the voke 13.
The pinion 18 is loosely mounted on the
shaft and ig provided in its inner end with
an annular groove 83 from which extends

inwardly into the pinion the slot 8. A lug

85 is carried by the shaft 82 and ix adapted
to be moved into engagement with the slot
84 ‘when it is desired that the pinion 18 he
locked to the shaft, whereby rotation of the
shaft will impart movement to the lens ro-

1,227,243

tating mechanism, or is adapted to be moved
into alinement with the annular groove 83
so that the pinion 18 will remain stationary -
irrespective of rotation of the shaft 82. A
pair of annular grooves 86 are formed in

the inner end of the shaft 82 and a spring 7

pressed pin 87 is adapted to engage with
either. one of these grooves, so that the Jug
85 will be held in engagement with the slot
84 or will be permitted to be freely movable
in the groove 83, as desired, it being under-
stood that a slight initial pressure upon the
end of the shaft 82 will cause the pin 87 to
recede and permit the shaft to be moved lon-

" gitudinally.

A hand wheel 88 is loosely mounted on the
outer end of the shaft in order to provide a
convenient means for operating the said
chiteh mechanism.  In use the machine op-
erates as follows:

The carriage is first swung to a raised
position, being held by the pawl 76 and the
desired shape of former 29 is then placed on
the sleeve 25, The lens to be ground is next
placed against the cushion surface 34 with
its optical axis in alinement with the axis of
the former 29, and the lens pad 33. The
clamping pad 42 is then brought into en-
angement with the lens whereby the same is
held rigidly in its desired relation with the
former and lens pad. The carriage is then
lowered and the clutch mechanism operated
to impart motion to the lens, the chain 79
having been first adjusted to attain the de-
sired tension engagement between the-lens
and grinding wheel.

Operation of the rotating mechanism
causes the carriage to be reciprocated by
reason of the roller and can and the spring
71, and at the same time the carriage is
moved toward and away from the grind
wheel by reason of the engagement of the
former 29 against the shoe 46. '

" As shown in Fig. 1T of the drawings the
carringe 15 may e provided on its inner
face with a cutting tool 89, normally out of
engagenient with the stone, but being adapt-
ed to contact therewith wupon. backward
movement of the shoe 46, and it will be ob-
vious  that when a eiccular fovmer is sub-
stituted for the oval former 29 sund the shoe
is adjusted to permit the tool to engage the
grind wheel, operation of the machine in the
ordinary. manner will cause:the tool to en-

gage with and true the eutting edge thereof,

the tool being of any desited material but
for the most efficient results a dinmond pref-
erably beingemployed. -0 oL

TFrom :the foregning description-taken in
connection:. with- the: nccompatiying draw-
ings,  1t7is thought that' the advantages of
constriction and: operation of the machine
will be clearly understood, and while T have
herelivshown agg_ﬁglescribed one specific form:
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of my invention T do not wish £ bé-limited
thereto, except s the claims may import.
Tdaim: * . : '
1L In an edging
means, prindi
dle for said he Iding means; a sleeve mount-
ed on said spindle, aformer plate carried
on said sleeve, g plurality. of pins carried
by said sleeve and a lens pad having a plu-
rality of vecesses for engagement on said
pins. ' o
2. In an edging machine, lens holding
means, grinding means, an operating spin-
dle for said holding means, a sleeve detach-
ably mounted on said spindle, a former
plate, a boss formed on said sleeve for en-
gagement with a central aperture in said
former plate, a pin and recess connection
between ‘said plate and said sleeve wherehy
-correct axial positioning of the sleeve rols.
tive to the plate is insured, a lens pad and
pins carried on the siceve for engagement,
with recesses in the pad, the two sets of
pins being disposed in alinement wherehy
the geometrical axes of the former and pad
will at all times He in the same plane irre-

machine, lens holding

spective of interchangement of various
parts. .
3. In an edging machine, lens holding.

meauns,
dle for said holding means,
ed on-said spindle, o former plate carried
on said sleeve, a plurality of pins carried
on said gleeve, 2 lene pad having a plurality
of recesses for engagenient on said pins, and
adapted to have s lens vositionsd there-
against and a second pad for
-with the opposite face
ing the same againgt movement, and means
for shifting said second pad ioto.and ont
of clamping pesition. S e

4 In an edging machine, 4 base, a grind-
ing wheel, a frame on said base, a rotatable
shaft journaled on ‘said frame, lens sapport-
ing means loosely mounted on said shaft,
4 cayn on said frame, a member threaded op
seid shafi, a cam engaging device loosely
moeunted on said shaft, and a locking en-
gagement between said member and said
cam engaging device, whereby a reciproca-
tory movement is imparted to the lens hold-
ing means during operation- of the machine,
and whereby the  path - of reciprocating
be varied.

5. In an edging machine, » base, a grind-
ing wheel, a frame on said base, a rotatable
shaft journaled in'said frame, lens holding
means loosely mounted on said shaft, & cam
on said frame, a sleeve on said shaft having

2 sleeve mount-

.notches formed therein, a member thread.

ed on said shaft, prejections formed on sdid
member for engagement with said notches
whereby the member is locked 4o the sleeve,
a-cam engaging roller carried by the sleeve,

$ INeans, an operating spin-- coGperate to

grinding means, an operating spin-

sngagement.
of the leng for clamp-

. centering ‘devices

by as the clamp

55

a collar on said shaft to limit movement of ¢
holding means in one direction'and_ :
& spring. for holding said holding means
' collar when the cam and roller”

the lens

against said
reciprocgte the shaft. -
6.-In a machihe of the chardcter “de-

scribed, the combination with
Ing a. sleeve. having

former engaging means formed. at one end

- thereof and . leng clamp positioning means

fermed at the opposite end thereof, whereby
when a former and clamp pad are applied

and pad will always occupy ‘a predeter:
mined relation one to the other, substan-
tially as described. :

7. In a machine of the character de-
scribed, the combination with a base and a
grinding wheel mounted on the base, of a
swinging carriage mounted on the base, and
means for controlling the swinging move-
ment of the carriage, including & slide
mounted on the base, an upright ‘on the
slide bearing a stop and a lever pivoted to
the base and formed with a slot eccentric
to its point of pivotance, the slide having a
lug fitting into. said slot, whereby pivotal

movement of the lever wili through the en--

gagement of the lug and slot serve to shift
the slide and stop into desired adjusted po-
sition relative to thie base and carriage, ex-
actly as illustrated.

8. In a lens edging machine, the combina-

tion with & lens holding carriage including
2 driven spindle, said spindle terminating

s a reduced shouldered portion having 2

projecting tang, of a sleeve op clamp mem-
ber adapted for engagement upon the tang,
.projecting " from gaid
member in the ditaction of the ‘spindle and
adapted to receive a Tormer to position the
former relative to the sald ‘member, where-
member is secured on the
reduced tang the former ‘will he clamped

‘between said member and the shoulder of

the spindle, and means for detachably en-
gaging a lens clamp pad at the opposite end
of the member tc secure the. pad in prede-
termined relation to the former,

9. In an edging machine, the combination
with a driven lens spindle having a reduced
threaded inner end of s clamp nut having
an internally threaded portion for engage.
ment on the threaded end of the spindle,

_said clamp nut having the portion adjacent

the spindle provided with a reduced hub
flanked by guide pins or keys, a lens former
having a central aperture adapted to fit the
hub and having recesses or apertures to re-
ceive ‘the pins or keys, whereby the inter-

locking engagement, of the several parts will”

insure exact positianing.of the former rela-

a'lens clamp
spindle, of an attachinent therefor compris-
i a portion for engage-
ment with the spindle, said sleeve “having

7'»5';.

to the sleeve and machine the said - former .-
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tive to the clamp nut and whereby the tight-
ening of the nut on the threaded end of
the spindle will securely clamp the former
in position between the nut and the shoul-
der of the spindle, the nut being provided
at its free end with projecting pins, and a
lens clamp pad having apertures to receive
the pins, whereby the lens clamp pad will
be automatically positioned in predeter-
10 mined relation to the former irrespective of

1,227,243

the relation of the other parts of the ma-
chine to each other, substantially as and.
for the purpose described..

- In testimony whereof I affix my signa-
ture in presence of two witnesses.

LUCIAN WILLIS BUGBEE.

‘Witnesses:
CarroLL BanEy,
Joserr J. DEMERS.



