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UNTTED STATES

PatenT OFFICE.

FRANK A. MORGAN AND FREDRICK H. BROWN, OF LEBANON, NEW
HAMPSHIRE.

LENS CUTTING AND EDGING MACHINE.

SPECAFICATION forming part of Letters Patent N 0. 670,500, dated March 26, 1901. .
Application filed July 16; 1900, serial No. 23 1776, (No model.) :

7o all whom it may concern:

Beitknownthat we,FRANE A. MORGAN and
FREDRICK H. BROWN, citizens of the United
States, residing at Lebanon, in the eounty of
Grafton and State of New Hampshire,havein-
vented certain new and useful Improvements
in Lens Cutting and Edging Machines; and
we do hereby declare the following to be a
full, elear, and exact description of the inven-
tion, such as will enable others skilled in the
art to which it appertains to make and use the
same. o

This invention relates especially to im-
provementsin machines foreutting and grind-
ingthe edgesof.alens,but equally adapted for
grinding and polishing a variety of articles
having curved or irregular surfaces, one of
the prineipal features of the invention being
that the pattern-disk, which guides the cut-
ting-point or diamond when describing its
oval course around a lens and which also
regulates the curve and the contact of the
edge of a lens relative to the stone against
which it bears when being ground, is permit-
ted to bear against a contact-plate having a
convexed surface corresponding to the circle
of the stone orwheel by which the grinding or
polishing is accomplished; but the invention
also contemplates the grinding of circular or
cylindrical surfaces.

To this end and others to which the inven-
tion pertains the same consists in the novel
construction and adaptation of its parts, hav-
ing forits object the saving of time and labor,
as well as avoiding the danger and liability of
mistakesin filling prescriptions for eyeglasses
and other lenses, ag will be fully set forth in
the following specification and eclaims and
clearly illustrated in the drawings accompa-
nying and forming a part of Lhe same, of

- which—
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~ Figare 1 represents a side elevation of our
1mp10ved mdehme, Fig. 2 being a front ele-
vation. . Fig. 3 is a cxeetlona,l elevatlo_n taken
through the cutting-line 3 of Fig. 2 and look-
ing in the direction of the arrow. Fig.4isa
sectional plan view of au oscillating frame,
taken on cutting-line 4 in Fig. 2, with clamps
shown in an open position. E‘w 51is a de-
tached sectional elevation of our improved

device for marking or cutting a lens.

Fig. 6
is a detached elevation of ourimproved seale
or graduated disk by which the axisof dlens
may be formed at any desired degree of angle
relative to its oval form.

Similar letters of reference designate corre-
sponding parts throughout the various views.

A represents the base or frame of the ma-
chine, to which is conveniently attached a

| case B, having a cap or cover b forinclosing

a suitable grindstone C, which is mounted
upon a shaft D, earried in bearings formed
for the purpose in the water receptacle or
case B.

The shaft D may be driven by a belt-pul-
ley E, as shown in Fig. 2, and made to trans-
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mit motion and power to the shaft carrying :

the lens-clamps by suitable. gears ¢ ¢’ and a
flexible shaft F, as will be heremafter ex-
plained.

The flexible shaft F is formed of helically-
coiled wire, one end of said shaft being pro-

vided with a universal joint f and adapted

for detachable connection by means of a com-
mon bayonet-fastening f' to a longitudinally-
movable shaft ¢°, which is splined within
the gear ¢’. The opposite end of the flexible
shaft is connected to a worm-gear ¢, meshing
with a gear G, as shown in Figs. 1, 2, and 3,
said gear being mounted upon a shaft h, car-
ried in a frame H. (Shown best in Figs. 1
and 3.) Centrally and at a point consider-
ably below the plane of said shaft /4 the frame

‘H is pivotally connected with the base A by

means of adjustable cone-points &' h?, as seen
in Fig. 3, in order that it may be rocked lon-
gitudinally; but this longitudinal motion is
not always desirable, and .in order to hold
said frame in a horizontal position or at rest
a threaded stud o may be secured to the base

| A, and passing outward through an elon-

gated opening h® in the frame H this-stud
may be provided with a saitable threaded
nut A4, as seéen in Figs. 2 and 3. .
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The base A is reeessed for the reception of 95

the edge of a work bench or table Y, to which
said base may be attached by a clamping-
serew @', -as seen in the drawings.

The longitudinal rocking motion of the
frame H is effected by means of a cam H,
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which is engaged by a suitable projeetion o?,
(seen in Fig. 3,) which is formed upon the
base A for the purpose.

An upper laterally-rocking frame I is piv-
otally attached to the shaft hand is provided
with a pair of projections ¢ ¢, which are re-
cessed on their adjacent sides for the recep-
tion of the spring-actuated conical bearings
of ourimproved lens-cutting device, which is
thus detachably connected to said frame Iin
a manner rendering it easily removable when
not required for use and which deviee will be
hereinafter described.

In order that the lens-clamps may be re-
volved in unison and yet be capable of ad-
justment toward and away from each other,
hollow shafts J J' are mounted in the frame
I, and within them slide the hollow shafts K
K, to the adjacent ends of which are attached
the lens-clamps L L, the shaft K being ad-
justed longitudinally within its shaft J by
means of the serew-rod %, which is threaded
therein and carries on its outer end a hand-
wheel M, and the shaft ' has a reduced por-
tion %', forming a shoulder %%, said reduced
portion k' passing outward loosely through a
rod %3, which rod is threaded to the interior
of the shaft J’ and is provided at its outer end
with a hand-wheel M', and between the'shoul-
der k2 and the inner end of said rod 3 rests
a helical spring k*, and upon the outer end of
the reduced portion &' of the shaft K’ is rig-
idly secured a pull-button %% provided with
a projection %% which normally engages the
groove min the hand-wheel M’; but this pro-
jection may be drawn out and disengaged
from said groove and so retained by a slight
rotative motion when it is desired to quickly
separate the lens-clamps, which construction
is shown in Fig. 4.

The shafts J J' of the frameI are provided,
respectively, with spur-gears j j', which mesh
with and are driven by spur-gears N, mounted
on the shaft &, and one of said gears is pro-
vided with a handle 5, so that the shaft 4 may
be slowly revolved by hand when the cutting
point or diamond is desceribing the oval on a
lens, and at such time the worm-gear g must
be thrown out of gear with the gear G, which
may be accomplished by any convenient
means—such, for instance, as a cam operated
by a handle O. Thislens-cutting device com-
prises a frame P, carrying at its lower ends
a pair of spring-actuated cone - points p p,
adapted to fit into and be supported by the
projections ¢ ¢ of the frame I, one of the arms
P’ of said frame being pivotally attached at
9’ near one of the spring-actuated cone-points
p, as shown in Figs. 2and 5. The upper end
of the pivoted arm ‘P carries the cutting-point
or diamond p? and the npper end of the sta-
tionary arm of the frame P carries an adjust-
able block or indexed slide-rest p® for indi-
cating the size of lens to be cut, which slide-
rest may be provided with a roll p4, adapt-
ed to bear upon the pattern-disk L'. The
roll p* is not an essential feature of the con-

670,500

struction; but by its use the friction and
wear upon the pattern-disk will be decreased.
The arm P’ is acted upon bya spring-actuated
stud p®, fitting a horizontal perforation p°
formed in the frame P, the outer portion of
said perforation being threaded for the recep-
tion of an adjusting-screw p7, the helical
spring p® being disposed within the perfora-
tion and operating expansively between said
stud and adjusting-screw, the adjacent ends
of each of which are preferably recessed, as
shown in Fig. 5, for the reception of a portion
of the spring. This construction of the cut-
ting device gives to the arm P’ a yielding
pressure outward or toward a lens, which
pressure can readily be varied, so as to in-
crease or decrease the tension, by means of
theadjusting-screw p7, and by means of asuit-
able cam p°, bearing against the outer side
of the spring-actuated arm P’ and operated
by a knob or handle p', said arm P’ may be
quickly thrown out of engagement with a
lens without wasting time to adjust the screw
p". For cutting circular work a set-screw I
may be adjusted so as to bear against the
frame I, thus preventing lateral motion of
the cutting device by removing it from con-
tact with the pattern-disk L'.

The curved contact-plate Q is a very im-
portant feature of our invention, as the curve
of its convex face is the same as that of the
grindstone upon which the edge of a lens is
ground, and hence insures the desired result—
viz., to shape the oval of a lens in perfect ac-
cord with the pattern. This contact - plate
should be capable of horizontal adjustment
toward and away from the pattern-disk, but
the means employed for the purpose may
vary. Inthedrawings weshow a vertical post
R, through which passes, near its upper end,
the horizontal stem ¢ of said contact-plate Q,
and in the top of said post is threaded a stud
which may be turned down, by means of a
handle #, tightly npon said stem q. A hori-
zontal rod ', rigidly attached to said post R,
passes through a portion of the frame H and
may be adjusted by a suitable thumb-serew
72, while the rod #% is secured in said frame
H and passes loosely through a perforation
in said post, serving as a guide for maintain-
ing the same in a vertical position and in
alinement with said pattern-disk 1'. The
frame I is normally pressed toward the grind-
stone to hold the pattern against contact-
plate @ by mechanism which includes a
threaded stud S, rigidly secured in the upper
portion of the frame H and passing horizon-
tally outward and loosely through a perfora-
tion in the frame I, the outer end of this
stud S being provided with a helical spring s
and with a threaded nut §', said spring acting
expansively between the said nut and frame
and being sufficiently stiff to keep the con-
tact-plate Q in contact with the pattern-disk
I/, and by turning the nut s’ the tension of
the spring may be varied as desired accord-
ing to, the thickness of a lens being ground.
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A set-serew T is threaded to the frame I and
adapted to bear against the frame H for the
purpose of stopping the lateral motion of said
frame I. -

U is a dial which is graduated to degrees,
and by being secured to-the shaft J at a point
convenient to the lens-clamps a lens may be
placed and clamped for cutting the same to
any desired axis.

As is well known, all ¢ylinder-lenses have
an axis—i. e., in one meridian there is no re-
fractive power—and in prescribing glasses
this axis may be necessary at any degree on
a cirele.

The dial U, herein shown, which forms an
index, is used in accurately placing a lens in
the holding-clamps.

To cut a lens, draw-back lens-clamp L
nearly flush with face of index U, place lens
thereon, axis of lens corresponding with de-
gree on index U to which the lens is to be cut,
hold in position, and move up right-hand
clamp L to grip the lens. The lens-cutting
attachment being in position, release lever
holding diamond, which is done by throwing
Jever P to left, then press roller p! against
pattern L, then rotate operating-shaft by
means of crank N until oval has been de-
seribed by diamond on lens, then remove lens-
erimp off edge of lens, then run lens-clamp
to centerof stone, and placelensin clamp cor-
responding to the axis at which it was cut.
The clamps are always in alinement corre-
sponding to oval pattern on the operating-
shaft, the index U always rotating in unison
with the oval pattern. The upper end of arm
P carries a gnideway in which a block p® is
guided. This block carries roller p*and is
adjusted through screw P* to regulate the
size of oval described by the diamondirre-
spective of the size of the pattern. Screw P*
may be operated to throw roll p* away from
oval pattern, thus holding diamond in posi-
tion so that a round lens will be cut or ground.
The lens is kept in contact with wheel (grind-
ing-stone) by tension-spring s. ‘

To grind edge of lens, throw machine into
gear by operating cam-lever O, which throws
worm ¢ into gear G, which is the driving-gear
of machine. Theoval pattern rotating against
curved contact- plate Q causes frame I to
swing toward and from the stone, reproducing
an oval lens correspouding to the oval pat-
tern. . The cam H' in lower shaft h gives the
frame an oscillating lateral motion across the

~ face of stone to prevent grooves being worn
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in the face of the stone.

Having deseribed our invention,” what we
claim is— )

1. In a lens cutting and edging machine, a
pair of pivotally and gear connected. frames
carrying the lens-clamps and driving-shaft,
and means for imparting a longitudinally-
rocking motion to the frames, substantially
for the purpose set forsh. s

2. In a lens cutting and edging machine, a
pair of pivotally-connected frames disposed

1

3

one above the other, a pair of shafts mounted
in the npper frame, lens-clamps and a pat-
tern-disk mounted thereon, a .driving-shaft
monnted in the lower frame, gears connecting
said driving-shaft with theshafts in the upper
frame, and meauns for imparting a longitudi-
nal rocking motion to said pivoted frames.
3. Inalenscutting and edging machine pro-
vided with a power-driven grinding-wheel; a
pair of pivotally-connected frames disposed
one above the other, a pair of shafts mounted
in the upper frame, lens-clampsand a pattern-
disk mounted upon said shafts,adriving-shaft
mounted in the lower frame, gears connect-
ing said driving-shaft with the shafts of the
upper frame and with the shaft of said grind-
ing-wheel, and means for imparting a longi-
tudinal rocking motion tosaid pivoted frames.
4. Inalenscutting and edging machine pro-
vided with a power-driven grinding-wheel, a
pair of pivotally-connected frames disposed
one above the other, a pair of shafts mouunted
in the upper frame, lens-clamps and a pattern-
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disk mounted upon said shafts, means for ad-

justing said leus-clamps, a driving - shaft
mounted in the lower trame, gears connect-
ing said driving-shaft with the shafts of the
upper frame and with the shaft of said grind-
ing-wheel, and means for imparting a longi-

95

tudinal rocking motion. tosaid pivotally-con- -

nected frames. . o

5. In a lens cutting and edging machine, a
pair of pivotally and gear connected.frames
disposed one above the other, a pair of hollow
shafts mounted in the upper frame, adriving-
shaft mounted in the lower frame, gears con-
necting said driving-shaft with said hollow
shafts, a -longitudinally - adjustable shaft
mounted in each hollow shaft,detachable lens-
clamps upon the adjacent ends of the longi-
tudinally-movable shafts, and means forim-
parting alongitudinal rocking motion tosaid
pivotally-connected framnes. ’

6. In alens cutting and edging machine, a

 pair of pivotally-connected frames disposed
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one above the other, a pair of hollow shafts -
mounted in the upper frame, a driving-shaft -

mounted in the lower frame, gears connect-

ingsaid driving-shaft with said hollow shafts,
a longitudinally - movable shaft mounted in
each hollow shaft, lens-clamps detachably
mounted upon the adjacent ends of the longi-

tudinally-inovable shafts, and a_cam on said

driving-shaft for iwparting a longitndinal
rocking motion to said pivotally-connected
frames.

7. Inalenscntting and edging machine, a

pair of pivotally-connected frames disposed
one above the other; a pair of hollow shafts
mounted in the upper frame, a driving-shaft
mounted in the lower frame upon which shaft
the upper frame is mounted, gears eonnect-
ing said driving-shaft with said hollow shafts,
a longitudinally-movable shaft mounted in
each hollow shaft, lens - clamps detachably
connecied to the adjacent ends of the longi-
tudinally-movable shafts, and a cam on said
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driving-shaft capable of imparting a longi-
tudinal rocking motion to said pivotally-con-
nected frames.

8. Inalens cutting and edging machine, a
pair of frames disposed one above the other,
the lower frame carrying a driving-shaft, the
said driving-shaft to which the upper frame
is pivoted and adapted to rock laterally and
provided with gears, a pair of hollow shafts
mounted-in the upper frame, a pattern-disk
and gears mounted upon said hollow shafts,
a longitudinally - movable shaft mounted in
each hollow shaft, lens - clamps detachably
connected to the adjacent ends of said longi-
tudinally - movable shafts, and a cam upon
said driving-shaft capable of imparting a lon-
gitudinal rocking motion to said frames.

9. In a machine of the character described,
a laterally-movable frame provided with a
pair of hollow power-driven shafts, the hol-
low shafts, a pattern-disk mounted upon one
and a longitudinally-movable shaft mounted
in each of the latter, suitable lens-clamps de-
tachably connected to the adjacent ends of
saidlongitudinally-movableshafts, a contact-
plate for the pattern-plate having a convexed
surface, and means for preventing the lateral
motion of said frame and holding the pattern-
disk and said convexed plate from contact,
substantially for the purpose set forth.

10. In a lens cutting and edging machine,
a frame pivotally attached thereto carrying a
driving-shaft and adapted to rock longitudi-
nally, the said driving-shaft, a frame pivot-
ally ‘mounted upon said driving-shaft and
adapted to rock laterally toward and away
from the grinding-stone of said machine,
means for preventing the lateral motion of
said last-named frame in which are mounted
power-driven shaftscarrying lens-clamps and
a pattern-disk, the said shafts, lens-clamps
and pattern-disk, and means for rocking said
frame longitudinally across the face of said
grinding-stone.

11. In a lens cutting and edging machine,
a suitable base supporting a shaft carrying a
power-driven grinding- wheel, a frame dis-
posed crosswise of and near the face of said
wheel and pivotally attached to said base by
a single pivot connection adapted to rock
longitudinally, suitable means for rocking
the same, a shaft mounted in said longitudi-
nally-rocking frame, a frame carrying power-
driven adjustable lens-clamps and a pattern-
disk, said frame being mounted upon said

-shaft and adapted to rock laterally toward

and away from the grinding-wheel, suitable
gearing and a flexible shaft connecting the
shaft of the lower pivoted frame with the
shaft of the grinding-wheel, a curved con-
tact-plate against which the pattern -disk
bears, and means for maintaining contact of
said disk with said curved plate.

12. In a lens-cutting machine, in combina-
tion a frame, a lens-clamp, a pattern-disk
and a frame comprising two arms having an
intermediate adjustable connection between
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them, one of said arms earrying a cutter or
diamond in the end thereof and the end of
the other arm being adapted for contact with
the pattern-disk, substantially as described.

13. In a lens .cutting and edging machine,
a frame carrying adjustable lens-clamps and
a pattern-disk, a lens-cutting device compris-
ing a pivotally-connected frame provided
with a pair of arms one being spring-actuated
and carrying a cutting-point or diamond and
the other being stationary and provided with
an adjustable block adapted for contact with
said pattern-disk, and the said cutting-point
and adjustable contact-block.

14. In a lens cutting and edging machine,
aframe carrying adjustable lens-clamps and
a pattern-disk, a lens-cutting device compris-
ing a pivotally - connected frame provided
with a pair of arms one being spring-actu-
ated and carrying a cutting-point or diamond
and the other being stationary and provided
with an adjustable block adapted for contact
with said pattern-disk, the said eutting-point
and adjustable contact-bloek, and means for
adjusting said lens-cutting device whereby
circular as well as oval lenses may be cut.

15. In a lens eutting and edging machine,
a pair of shafts disposed in alinement, a pair
of lens-clamps and a pattern-disk mounted
thereon, a lens-cutting device comprising a
pivoted frame provided with a pair of arms,
a cutting-point mounted in one of said arms
and the other being adapted for contact with
said pattern-disk, and a disk mounted upon
one of the shafts which carries a lens-clamp,
said disk being graduated to degrees where-
by the lens may be readily placed and clamped
for cutting the same to the desired axis.

16. In a lens cutting and edging machine,
a pair of shafts disposed in alinement, a pair
of lens-clamps and a pattern-disk mounted
thereon, a lens-cutting device comprising a
pivoted frame provided with a pivoted arm
carrying a cutting-point or diamond and a
stationary arm carrying a friction-roll adapt-
ed for contact with said pattern-disk, and a
disk mounted upon one of the shafts which
carries a lens-clamp, said disk being gradu-
ated to degrees whereby a lens may be readily
placed and clamped for cutting the same to
the desired axis. .

17. In a lens cutting and edging machine,
a pair of shafts disposed in alinement, a pair
of lens-clamps and a pattern-disk mounted
thereon, a lens-cutting device comprising a
pivoted frame provided with a pivoted arm
carrying acutting-point or diamond and asta-
tionary -arm carrying an indexed slide-rest
for indicating the size of lens to be cut, a fric-
tion-roll upon said slide-rest for contact with
said pattern-disk, and a disk mounted upon
one of the shafts which carries a lens-clamp,
said disk being graduated to degrees where-
by a lens may be readily placed and elamped
for cutting the same to the desired axis.

18. In a lens cutting and edging machine,
a frame carrying revolving lens-clamps and
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a pattern-disk and adapted for both a lateral
and longitudinal rockipg motion, a convexed
contact-plate upon which the pattern-disk
bears, and a suitable spring for holding said
pattern-disk and convexed plate normally in
contact. '

19. In a lens cutting and edging machine,
a frame carrying revolving lens-clamps and
a pattern-disk and adapted for both a lateral
and longitudinal rocking motion, a convexed
contact-plate upon which the pattern-disk

5

bears, said contact-plate being adjustable to-
wardand away from the latter, and a suitable
spring for holding said pattern-disk and con-
vexed plate normally in contact. :
In testimony whereof we affix our signa-
tures in presence of two witnesses.
FRANK A. MORGAN.
FREDRICK H. BROWN.

Witnesses:
J. B. THURSTON,
EumiLe H. TARDIVEL.
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