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UNITED STATES

PATENT OFFICH,

WALTER H. JOENSON, OF WEST ROXBURY, MASSACHUSETTS, ASSIGNOR OF OWE-ITALY

T0 CHARLES T, SAUL, OF
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To oll whom it may concern:

Be it known that T, Warrer H. Jonxsox,
o citizen of the United States. residing
West Roxbury, in the county of Suffolk arid
State of Massachusetts. have invented new
and useful Tmprovements in Machines for
Grinding-Lenses, of which the following is
a specification.
This invention relates to machines
grinding lenses.

The object of the invention is te provide

for

a machine which will grind any kind of cyl-
inder lens, toric or plain, and which will
grind the convex or concave faces of lenses
with very slight change in the parts.

The object of the machine is further to
provide a machine which can be operated
quickly and easily by comparatively inex-
perienced and cheap operators.

Tn machines of the character set forth it
is very desirable that the grinding elenent
should pass over the surface of the lens to
be ground in & variety of paths, none of
which are duplicates of each other. To ne-
complish this result, the machine of this in-
vention is so constencted and operated thai
{he grinding element which woves over the
sirface of the Jens, or the léns itself when
it is moved over the surface of the work
holder, has an indeterminate movenwent in-
patted  thereto—thai 1s, gald clemsent i
moved in one direction by one mechanisin
and in another direction at an angle to the

Specification of Letters Patent.

first by another mechanism, and theso twe

mechanisms vary in their action relatively
to each other, for the rcason that onc of
them s driven by a slipping frictional
means, o that the two mechunisms are con-
stantly changing in their relative times of
movement and consequently the grinding
element which is driven by these mechanisms
moves in a resultant path which constantly
varies and which cannot be predetermined,
or, in-other words, is indeterminate, because
of the fact that one of these mechanisms is
driven by a slipping frictional means, and
said means will slip according to the amount
of resistance encountered ab certain times
by the moving grinding element.

The invention consists in the combination
and arrangement of parts set forth in the
following, specification and particularly
pointed out in the claims thereof.

Referring to the drawings: Figure 1° is
2 plan view of my improved léns grinding
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machine.  Fig. 2 s a side elevation viewed
i the divection of the arrow w, Tig. 1, and
shown partly in section. Fig. 3 is a front
olevation viewed from the right of Figk
[ and 2, illustrating the grinding members
and worlk holder arranged to grind the eon-
cave side of o lens. Fig. 4 is a plan view
of the grinding members and work holder,
with the guide for preventing the grinding
member from rotating about its medium
axial line in seetion. Mg, 5 is a front cle-
viubion viewed in the same divection as Tig.
3. illustrating the machine with the grind-
ing nember adapted to grind the convex
side of a lens. the swme heing shown partly
in seelion. Wig. 6 is a front elevation of
2 moditied form of means for preventing the
movable grinding member from rotating
ahout its median axial line. Fig. 7is-a side
elevation of the parts illustrated in Tig. 6
as viewed from the left of said Fig. 6.

[ike nunerals refer to like parvts through-
oul the-several views of the drawings.

Tn ihe drawings, 10 is the frame of the
machine and 11 the main driving shaft jonr-
naledd (o rotafe in a suitable bearing 12
A dviving pulley 13 is fastened to the shaft

9 ad journaded upon said shaft is a loose
pilley 10 Snother puiley 15 is fastened to
{he sha ft 11 and has projecting from its face
and fast thereto a erank-pin 16, The crank-
pin 16 is connected by a crank-rod 17 to a
Side 15 by means of a pivotal connecting
belt 19, said erank rod 17 is movable lat-
erally (heveof on the crank pin 16, The
slide 18 is guided in ways 20 formed in a
slide 21 which consists of & hiock 22 fas-
tened to rods 23, 23, the rods 23 being adapt-
od to slide in bearings 24, 24 formed on the
standard 25 which is a part of the frame of
the machine.

A reciprocatory motion is imparted to the
dlide 21 by a cam 26 loosely mounted to ro-
tate upon the shaft 11, and driven by a belt
o7, T'his belt 27 is an endless belt and ex-
tends from the pulley 15 around idler guide
pulleys 28, 29, 30 and 31 and arvound the
pulley 32 which is fast to the sam 26. To
reeulate the tension on the belt 27 the idler
anide pulleys, viz., the pulleys 3 and 29 are
mounted apon a bracket 33 which is adjust-
ably fastened by means of a bolt 34 to the
base 35 of the frame 10. The reciprocatory
motion is imparted to the slide 21 from the
cam 26 by a cam lever 36 which is pivoted

65

70

75

80

83

90

100

105

110



15

25

30

40

[
<

50

55

60

ps:]

ey

whon a stud 37 fast to the frame of the ma-
chine and said cam lever is connected by a
link 38 to the slide 21, said link being pivot-
ally connected at one end therecf to -the
cam lever 36 by a pivotal stud 39, and at

“the other end thereof being connected by a

pivotal stad 40 to the block 22 which forms
a portion of the slide 21, the whole of said

slide consisting of the block 22, the cap

slate 227 fast thereto and the ouide rods.
i o

The slide 18 has fastened to its front end

‘a head 41 by means of a set-serew 42 and

this head has slidably mounted therein a
ved 43 which has a collar 44 fast thercto,
said collar having a handle 447 fast thereto
by means of which it may be vaised. Inter-
posed between said collar and the head 41 is
a spring 45 which encircles the rod 48 and
tends to ‘hold said rod downwardly. The
lower end of the rod 43 is rounded at 46 and
fits into a recess 47 in the grinding element
48 (Fig. 2).

By reference to Figs. 2 and 8 it will be
seen that there are two elements 48 and 51
having opposed faces 53 and 52, respec-
tively one of said elements 48 constituting
a grinding element and the other element
51 a work holder. The element 51 is con-
vex upon its grinding durface 52 and has a
lng 54 projecting downwardly therefrom
into a recess b5 in the frame 10. When it is
desired to grind the concave side of the lens
49, said lens is intérposed between the ele-
ments 48 and 51 and is fastened to the ele-
ment 438 by means of a suitable cement.

In order to prevent the element 48 from

“rotating about the median axial line of
D 7 B

the rod 43, or about a median axialine ex-
tending substantially at right angles to the
grinding surface of the element 51, a rod 56
is fastened to the grinding element 48 and
projects therefrom toward the right (Fig.
3) into a slot B7 formed between the two

& sides 58, 58 of a bracket 59 which is bent at

right angles at-its upper end (¥Fig. 8) and
is preferably formed of wire, the bracket
59 being fastened to the head 41 by a set-
serew 60. The rod 56 is extended to the
left” of the grinding element 48, as illus-
trated in IFig. 8, in order to enable the op-
erator to-conveniently and quickly 1ift the

‘grinding element 48 away from the element

51 when it is desired to remove the lens
from between the opposing faces of the ele-
ments 48 and 51 -or to insert a new lens
therebetween. This extension of the rod
56 to the left, FMig. 8, is also for the purpose
of enabling the operator to remove the
grinding element 48, with the lens attached
thereto, and turn said grinding element
around 180°, thus reversing the positions of
the right and left hand ends of the rod 58
and that portion which previously extended
to the left of the grinding element 48 will

1,001,410

then extend to the right of said grinding

elemnent and into the slot 57 in the bracket 59.

In Figs. 2 and 8 the lens is illustrated as
fastened to the upper grinding element 48
and the convex grinding face 52 of the ele-
ment 51 remaing stationary, while the lens
is moved avound by the ‘mechanism herein-
before described in the manner hereinafter
more fully set forth. In Fig. 5, however,
the grinding element 48 is veplaced by a
grinding element 48" having a concave grind-
ing face 53" and the lens 49 is fastened by
cement 567 to the element 517, which is re-
movably fastened to the frame of the ma-
chine by means of a lug 54" which projects

“into the recess 55.. The rod 48 is the samse

as in the form of my invention illustrated
in Figs. 1 and 2; also the guiding bracket
39, and the element 48" are provided with
rods 56" and 56* which perform the same
functions as the rod 56 in the form of my
invention allustrated in Fig. 3. ,
In Figs. 6 and 7 I have illustrated a modi-
fied means for preventing the lens from ro-
tating around an axis substantially at right
angles to its surface during the grindin
operation, and referring to said Figs. 6 and
7 it will be seen that the element 51° is
supported on the frame of the machine as
in the forms of my invention illustrated in
Figs. 2 and 5, while the grinding element
48%, which, in this particular form has the
lens 49" fast thereto, is pivotally- mounted
to rock upon the rounded end of the rod 43,
as herkinhefore described, the element 482
having ears 61, 61 thereon which straddle
U-shaped rods 56%, 56* which are fastened
to a cellar 62 which, in turn, is fastened to
the rod 48. -
The general operation of the machine
hereinbefore specifically described is as fol-
fows. Considering, fivst, the. grinding of a
lens on the concave face thereof and refer-
ring to Figs. 1,2 and 3, the operator attaches
the lens 49 to the grinding element 48 by
means of suitable cement as illustrated in
Figs, 2 and 3, and utilizes for the other
element the part 51. He places the part 51
in the position illustrated in Figs. 2 and 3
and covers the same with a suitable grinding
materizl, then raises the rod 43, by means of
the handle 447, overcoming the action of the
spring 45. He then places the lens 49 at-
tached to the grinding member 48 by the
cement 50, beneath the rod 43 and lowers
said rod until the rounded lower end 46

.thereof enters the recess 47 in the grinding
He lowers the rod 43 and the

element 48, \
olement 48 with the lens attached thereto,
manipulating the rod to this end by means
of the handle 44" and the grinding element
48 and lens by means of the handle or rod
36. He then starts the machine by slipping
the belt from the loose pulley 14 onto the
tight pulley 13. The shaft 11 is then ro-
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tated. and this imparts a reciprocatory mo-
‘tion to the slide 18 from the front to theback
of the machine, while the cam 26 il be vo-
tated loosely upon the shaft 16 by the belt
27, and this will rock the cam lever 36 and,

through the link 38, the shde 21 will be !

given a reciprocatory motion at an angle (in
this case at right angles) to the direction
of motion of the slide 18, The resultant mo-
tion imparied to the grinding element A48,
due to the conbined movements of the two
glides 18 and 21, will move said grinding
element in different directions around over
the element 51, thus grinding the concave
surface of the lens 49 which is in contact
with the grinding material upon the convex
surface 32 of said element 51.

It is evident that ihe grinding element 48
and the lens attached thercto can tip in dif-
ferent directions as it is moved around in
a curvilinear path by the mechanism herein-
before deseribed. The distance, however, to
which said lens can be rocked about the
median axial line of the vod 43 is limited.
by the rod 56 vwhich projects into the slot 57
between the two sides 58, 38 of the bracket
39. This rod can tip upwardly and down-
wardly, but limits the angle to which the
element 48 can be rotated, together with the
lens, about said median axial line. o

It will be understood that the belt 27 is
loose enough so that if a certain amount of
resistance to the movement of the grinding
element 48 and the lens attached thereto is
encountered said belt will slip upon the pul-
leys and, therefore, the relative location of
the cam 26 to the belt 15 and to the crank
pin 16 fast thereto will be changed and as
soon as this oceurs the path which the'ele-
ment 48 would otherwise have described will
be changed. This change occurs according
to the amount of vesistance and the number
of different times that a certain excess of
resistance, so to speak, occurs: during the
orinding operation and, therefore, the ve-
sultant path imparted to the grinding ele-
ment 48" and the lens attached thereto is in-
determinate, and also it will be understood
that because of this slipping connection be-
tween the pulleys 15 and 32, the movement
imparted to the grinding element is indeter-
minate movement, and, further that ene of
said elements, viz., in this embodiment of
my invention, the element 48, will be moved
in a plurality of divections at an angle to
each other relatively to the element 51.

Tt will be noted that the handle 44" has
serew-threaded engagement with the collar
44 and, therefore, acts as a set-screw to fas-
ten the collar 44 to the vod 43, It it Iy
desired, therefore, to increase or diminish
thie tension upen the spring 45, it can be done
by loosening the set-screw handle 447 and
moving the collar 4 upwardly or down-
wardly, respectively, according as it is de-

3

sired to inerease or diminish the tension
upon the spring 5, Thix. of conse. results
in inereasing or diminishing the pressure
of the lens against the grinding surtace.
When it is desived to grind a convex sur-

face on a lens, the parts itustrated in Thg. b

ave utilized. In this case the under side of
{he element 487 is made concave and the lens
19 is fastened to the element 5170 which may
have a convex upper strface or not, as de-
sived. The mechanisin is the same as that
Mustrated in Figs. 1,2 and 3 and in thie op-
eration of the machine in this embodiment
of my invention the lens remains stationary,
while the clement 487 slides aronnd upon its
convex surlace, there being introduced be-
tween the grinding element 18 and the
upper convex surface of the lens, suitable
grinding material.

In Iigs. 6 and 7 the grinding clement 48
is provided with ears which engage the U-
shaped rods 56% and 56!, and thus said rods
56% and 56* allow the grinding element 48° to
rock, together with the lens, as it is moved
around upon the convex surface of the part
519, but do not allow said grinding clement
18 to rotate aboul the axis of the rod 43, In
this embodiment of my invention, the other
parts of the machine are the same as illus-
trated in Figs. 1, 2 and 3 hereinbefore de-
seribed.
 Having thus described my invention, what
I claim and desive by Letters Patent to se-
cure, 1s:

1.” A machine for grinding lenses having,
in combination, two elements having op-
posed surfaces one of aiid elements consti-
tuting a work holder and the other a grind-
ing clement, two slides, one mounted on the
other, said slides adapted to s" de vespec-
tively at an angle to cach other, one of said
elements pivotally connected to one of said
lides. a erank-pin, a erank-rod connecting
said crank-pin (o one of said shides and mov-
able laterally thercof on said erank-pin. o
cant, and mechanism operatively connecting
said cam to the other of said shides, and
means forming a slipping frictional connec-
{ion between said erank-pin and can.

2. A machine for grinding lenses having,
in combination, two clements having oppozed
sirfaces one of said clements constituling a
work holder and the other a grinding ele-
ment. two slides. one mounted on the other,
snid slides adapted to shide respectively at
an angle to cach othery ene of said elements
pivotally connected to one of sald slides, a
pulley; a crank-pin fast thereto, a erank-rod
connecting said erank-pin to one of said
Slides and movable laterally thereof on said

©erank-pin, @ enmoand mechianism operatively

" ronnecting said e to U

other of said
lides, o pulley fast to said cam, and an end-
less belt connecting said pulleys and adapted
to slip thereon.
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3. A machine for grinding lenses-having,
in combination, two elements having op-
posed surfaces one of said elements consti-
tuting a work holder and the other a grind-
ing element, two slides, one mounted on the
other, said slides adapted to slide respec-
tively at an angle to each other, one of said
elements pivotally connected to one of said
slides, a pulley, a crank-pin fast thereto, a
crank-rod connecting said crank-pin to one
of said slides and movable laterally thereof
on said crank-pin, a cam, mechanism oper-
atively conneeting said cam to the other of
sald slides, a pulley fast to said cam, an
endless belt. connecting “said- pulleys and
adapted to slip thereon, and means to adjust
the tension on said belt. :

4. A machine for grinding lenses having,
in combination, two elements having op-
posed surfaces one of said elements consti-
tuting a work holder and the other a grind-

ing element, two slides, one mounged on the.
other, said slides adapted to slide respec- |

. 1,001,410

tively at an angle to each other, one of said
elements pivotally connected to one of said

slidesy a pulley, a crank-pin fast thereto, a -

erank-rod connecting said crank-pin to one
of said slides and movable laterally thereof
on said crank-pin, a cam, mechanism. oper-
atively connecting said cam to the other of
said slides, a pulley fast to said cam, an
endless ‘belt connecting said pulleys and
adapted to slip thereon, and idler pulleys
interposed betieen said pulleys and adapted

to guide said belt, one of said idler pulleys.

being adjustable, whereby the tension on
said belt may be varjed and said belt allowed
to slip. 4

In testimony whereof I have hereunto, set

¥

my hand in presence of two subscribing wit-

nesses. . '
WALTER H. JOHNSON.

- Witnesses:

Caaries 8. Gooping,
Louis A. Jongs.
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