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7o all whom it may concern.: ‘
Be it known that T, James H. Haxiox,

‘a citizen of the United States, residing at

Vincennes, in the county of Knox and State
of Indiana, have inventéd a new and useful
Lens Grinding and Polishing Machine, of
which the following is a qucx%cation, refer-
ence being had to the accompanying draw-
ings and to-the letters and figures of refer-
ence marked thereon.

This invention relates to machines that
are designed to grind various forms of lenses
and particularly those which are ground on
concave tools or laps, the present applica-
tion for Letters Patent relating to an im-
provement on the apparatus shown in a
prior patent issucd to me September 4, 1917,
No. 1,239,268. .

An object of the present invention is to

“provide an improved and moresparticularly

a universal grinding and polishing machine
or surfacer of such construction as to per-

acter of lens with equal or approximately
equal ease, and by operators having limited
experience. .

Another object is to provide a grinding
and polishing machine in which the opera-
tions shall be performed with uniform or
equal pressure on all portions of the lens
and also on the tool or lap, in order to keep
the tool or lap surface true to avoid -ex-
pense of new tools or re-surfacing damaged

. tools, .

" 35

. 40

46

‘A further object is to provide a lens-

rinding and polishing machine which shall.

he especially adapted for grinding toric
cylinder lenses in a simple manner and suc-
cessfully, and -also be capable of grinding or
polishing lenses of various other characters,

and without requiring expert operators; an

aim being to provide a machine of the
above-mentioned character which shall be
simple and durable, not liable to derange-
ment and on’ which the operations may be
economically performed. '
A still further object is to provide im-

" provements generally in lens-grinding: and

60

polishing machines and more particularly
with reference to gearing, an important ob-

ject being to provide an improved -cantrol-

“of the tool or lap.

lable spindle for holding and driving the
lenses correctly with respect to the tool or
fap for all the various characters of lenses.

“With the above-mentioned and other ob-
jects in view the invention consists in an im-
proved lens-grinding and polishing machine
comprising essentially a .driving spindle for
the lens having a universal coupling to con-
stitute a flexible spindle, the lower portion
of which is controllable and adapted to
carry and rotate the lens to be treated, the
invention consisting also in novel means for
guiding and  controlling the controllable
portion of the spindle so that it shall be
maintained constuantly at right angles to that
part of the surface on which the grinding
1s being done while following the curvature
The invention consists
also further in improved gearing for driv-
ing the lap and -the spindle and operatively
connecting the lap and the spindle together:

“and further, the invention consists in the

novel parts and conbinations and arrange-
ments of parts as hereinafter -particularly
described and further defined in the ap-
pended claims, .

Referring to the drawings—Figure 1 is
a top plan of the improved universal grind-
ing and polishing machine minus the gear
casing {(not shown) which in practice covers
the uppermost gear wheels; Fig. 2 is w side
elevation of the machine partinlly hroken
away; Fig. 3 Is a vertical central section of
the machine with its stand broken away on
the. line TIT—TIT on Fig. 1; Fig. 4 is a
perspective view of the improved sectional
spindle as perferably constructed for con-

.trolling the lens; Fig. 3 is a front elevation

of the machine partially broken away antl
minus the lower portion of its stand; Fig.
6 is a fragmentary section also on the line
IT—I11 assumi_ng- that the controller for

the sectional spm«ile is moved to central
position on said line; Fig. 7 is a frag-

mentary section on. the line VII—VIT on’
Fig. 3. Fig. 8 is a perspective view of one of
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the frame parts of the machine; and, Fig. 9is

a detail sectional elevation showing portions

devices. ‘ L
Similar reference characters on the differ-

~of 'the sectional spindle and its controlling 100
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ent figures of the drawings indicate similar
parts or features of construction herein re-
ferred to and described.

. The invention as preferably constructed
comprises a suitable stand 1 which supports
a pan comprising a bottom 2 and a side wall
8. A suitable support for a frame meinber
is provided and preferably comprises a boss
4 cast integrally on the outside of the wall
of the pan, the boss having a suitable bore

1,276,019

trolling lever above referred to is adjustably
connected to the collar 20 which constitutes
the -pivotal support for the lever, and for
this purpose the side portion of the collar
20 has a screw-threaded socket 27 therein in
which a screw-threaded stud 28 1s arranged
and provided with a lock-nut 29 to secure
the stud which is adjustable to vary its ef-

fective length. The projecting portion of

the stud is cylindrical and is received in a

5 vertically arranged therein. The bottomx smooth-bored socket 30 which is provided in

2 of the pan is provided with a journal box
6 in which a driving shaft 7 is rotatably
mounted in vertical arvangement. The driv-
ing shaft extends upward and also down-
ward beyond the journal box and the lower
portion of the shaft is provided with a driv-
ing pulley 8. The driving shaft has a taper-
ing upper portion 9 in which is a vertical
slot 10. Each tool or lap 11 provided with
the machine has a socket 12 in its under side
to receive the tapering portion 9 of the shaft,
a cross bar 13 being secured in'the socket
to enter the slot so as to accurately position
and drive the tool or lap. The top 14 of
the tool or lap is shaped as required for the
lens required to.be ground or polished, dif-
ferent tools -having different surface con-
tours, as will be understood. A toothed driv-
ing wheel 15 is secured to the driving shaft
7 below the bottom 2 of the pan. A frame

‘member is provided which comprises a main

or head portion 16 and a cylindrical portion
17, the portion 17 being rotatively arranged
in the bore 5 of the boss 4, the boss having a set
screw 18 mounted thereinto secure the frame
member to the boss by engagement with the
cylindrical portion 17. The frame member is
suitably supported at the proper height pref-
erably by means of a shoulder 19 facing
downward, the shoulder having a suitable
bearing, preferably upon a. collar 20 which
has its bearing upon the boss 4, the collar
constituting a part of a spindle-controlling
appliance and being rotatively arrangéd on
the cylindrical portion 17 of the frame mem-
ber; the collar being provided with a set
screw 21 whereby. to secure the-collar to the
cylindrieal portion. ' The frame member has
a vertical bore 22 extending therethrough

‘in which a main shaft 23 is suitably mounted

so as to be rotatable, the shaft extending

throggh-the frame member and the bore 5°

and also through the bottom of the boss 4.

A toothed gear wheel 24 is secured to the’

lower end portion of the shaft 23 and meshes
with the driving wheel 15, another toothed
gear wheel 25 having a diameter equal to

" that of the wheel 24 being secured also to

1

the shaft 23 upon the top of the portion 16
of the frame member. Preferably the bot-
tom of the boss 4 is provided with a journal
bearing 26 for the shaft 23.

Preferably the main portion of the con-

‘ment with the driving shaft

one end of a lever 31 in which a scréw 32
having a lock-nut 33 is mounted, the screw
having a suitable end portion that extends
into a circumferential groove 34 with which
the stud is provided, so as to- constitute a
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swivel connection between the main part of -
the lever and its pivotal collar 20. The lever .

31 extends across the top of the wall 3 of
the pan to be guided by the latter and has a
handle 35 thereon. A pprtion of the lever
near its pivotal collar is snitably formed to
constitute a yoke 36 in which a guide collar
37 is arranged on trunnipns 38 and 39 that
are adjustably secured to the yoke, so that
the guide collar may be brought into aline-

tilted in the yoke. C .
The head portion 16 ofjthe frame member

has an arm 40 thereon

spindle is provided which comprises a sec-
tion 43 and a section 44 connected together

"by means of a suitable universal coupling 45, :

a suitable coupling comprising-two links or
loops 46 and 47 connected together and
fixedly secured, one to each section.

the journal box 41 and so as to be .mov-

able longitudinally, the section extending

through and beyond the journal box. A col-
lar 48 is secured to the spindle section 43
above the journal box by suitable means, as
a set screw 49,"whereby the spindle may be
rotated or drawn upward. A toothed wheel
50 is rotatably mounted on the spindle sec-
tion 43 and in mesh with the wheel 25, the

wheel 50 having a diameter equal to that of

the wheel 15. The collar 48 is provided with
a dowel-pin 51 that operates 1 a socket 52

with which the wheel 50 is provided, to:

enable the wheel 50 tc rotate the spindle as
the latter rises or falls. The lower one of the
spindle sections which may be moved swing-
ingly on the upper section is provided-on its
lower end wiﬂ?

54 whereby to rotate a lens holder or block
55 which has a socket 56 to receive the ball
and a slot 57 to receive the cross bar. The
lens holder-as will be understood is adapted
to have a lens blank 58 or a number of blanks
cemented thereto to be treated on the tool or
lap. The swingable section 44 of the spindle

hich is provided’
with a journal box 41, thk bore 42 of which:
is parallel with the shaft 23. An improved

The -
‘section 43 is suitably mounted rotatably in
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and may be -
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a ball 53 having a cross.bar -
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extends rotatably and slidingly through the

-guide collar 37 and has a collar 59 fixed

thereon on which a coil spring 60 is seated,
the spring extending over the universal cou-
pling and having its upper end suitably sup-
ported to yieldingly force the lower section
of the spindle downward. A suitable sup-
port for the spring may comprise an anti-
friction collar 61 arranged between the
spring and the journal box 41.

In practical use the Jower section 44 of the
spindle that rotates the lens may be straight
down as in grinding flat surfaces, or by
means of the lever 31 may be swung so as
to be directed toward the inner curve of con-
cave spherical tools; or the section may be
directed at right angles to the central grind-
ing portion of the curve of convex tools; the
angular adjustment of the lower spindle sec-
tion being necessary to successfully grind
toric cylinder lenses on concave tools because
of the fact that on concave cylinder tools
there is more or less variation in the two
principal meridians of the sdme, such con-
struction,of spindle being necessary in order
that there shall not be an irregular pressure
as the grinding Jens passes over the meridian
of great curvature to one of greater or less
curvature, thereby enabling the lens to be
ground upon a tool whose lesser curved
meridian is great and ‘whose greater me-

" ridian is still more curved, with as much

35

40

ease as the same can he ground upon a tool
which is plane in one meridian and concave

in another, with the driving shaft at right

angles to the plane of travel of the tool.
The spindle is rotated at the same speed
and in-the .same direction as the driving
shaft 7. Having applied the desired form
of tool or lap to the machine the proper lens
blank is applied and the blank properly posi-
tioned relatively to the tool. The set screws

18 and 21 may be loosened when making the

45

required adjustment and afterward tight-
ened; but when it is desired to move the
lever 31 the set screw 21 is slackened, as will
be understood. When the lever is moved

~ laterdlly it is caused by the spindle section
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. .travels to the outer edge o

44 to turn on its swivel connection.

The necessity of a universal coupling in-
the spindle of a surfacing machine of the

character described is due to the fact that
in grinding convex surfaces, . which are
ground.on concave tools it is absolutely nec-
essary that the spindle holding the lens in
contact with the grinding surface shall be

rotated or its position maintained as nearly

as possible to that of an altitude-of the par-
ticular plane upon which the glass is being
round ; one of the prime necessities of this
eing because of the fact that where the
driving spindle is not so si};uated as the lens
> or periphery of the

8 “concave tool the angle formed of necessity

brings an oblique pressure on the glass,
thereby causing the glass to fail to maintain
an even pressure over its grinding face and
causes the glass or lens to fly off, due to the
faot that the friction is greater on one side
of the glass than on the other, this being
especially true in polishing, inasmuch as
the lens is always polished upon a cloth or
some other soft surface which does not
present a firm resisting surface to the glass.

Having thus described the invention, what
is claimed as new is—

1. A surfacing machine including a driv-

ing shaft and a spindle rotatable on parallel

axes, the spindle being journaled and mov-
able longitudinally and having a control-
lable swingable section, mean for controlling
the swingable section of the spindle, and a.

-spring dirvectly acting axially on the swing-

able section of the spindle and to follow the
swinging movement of the section. ‘

2. A surfacing machine having an up-
right driving shaft and a spindle rotatable
in- unison, the spindle comprising a jour-
naled section having a controllable swinging
section, the spindle being movable longi-
tudinally, the machine having a member af-
fording a horizontal guide, -a controlling
lever pivotally connected with the machine
and slidingly guided upon the horizontal
guide, and a guide collar adjustably carried
by the lever and guiding the swinging sec-
tion of the spindle. : :

3.. A surfacing machine including an up-
right driving shaft and a spindle rotatable
in unison, the spindle comprising a jour-
naled section having a controllable swinging
section, the spindle being movable longi-

tudinally, the machine having an upright-

pivot member and also a. horizontal guide
member, a controlling lever collar connected
with the pivot meniber, a controlling lever
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having a swivel connection with the collar, -

and a guide collar adjustably carried by the
Iever and guiding the swinging section of
the spindle. : » ‘

4. A surfacing machine including an up-

“right driving shaft and a spindle rotatable

in unison, the spindle comprising a jour-

- naled section having a controllable swinging.
_section, the spindle being movable longi-

tudinally, the machine having an upright
pivot wember and a horizontal guide mem-

" ber, a controlling lever collar connected with

the pivot niember, a controlling lever hav-
ing swiveled and longitudinally-adjustable
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connection with the collar and slidingly -

guided upon the horizontal guide member,
the lever being guided to permit it to rota-

guide collar adjustably carried by the con-

‘trolling lever and- g‘ljiding the swinging sec-

tion of the spindle.. _
5. A surfacing machine having a driving

" tively turn upon the guide member, and a .
125 -
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shaft and a spindle rotatable on parallel
dxes, the spindle comprising a journaled sec-
tion having a controllable swingable section,
the spindle being movable longitudinally, a
collar secured to the swingable section of the
spindle, a spring seated on the collar to force
the spindle toward the driving shaft, means
for guiding the swingable section of the
spindle to adjust and hold it to position, and
means for rotating both the driving shaft
and the journaled section of the spindle at
equal speed and in one and the same direc-
tion. =

6. A surfacing machine ineluding a rota-
table driving shaft, a toothed driving wheel
secured to the driving shaft, a tool mounted
on the driving shaft, a stationary support,
a frame member pivotally mounted in the

_support and having an arm thereon pro-

vided with a journal box, a device for fix-
edly securing the frame member to the sta-
tionary support, a main shaft rotatably

mounted in the frame member and extend- -

ing therethrough and through the support,
a spindle rotatably mounted in the journal
box and movable longitudinally therein, a
lens holder to be rotated by the spindle, a
toothed driven wheel . rotatable on the
spindle, means for securing the driven wheel
to the spindle, a spring cooperating with the
spindle.to move the spindle toward the tool,
a. toothed wheel secured fo.the main shaft
and meshing with the drivime wheel, and a
second toothed wheel. securcd to the main
shaft and meshing with the driven wheel.
7. In a surfacing machine, the combina-
tion with a driving shaft, and a lap mounted
on said shaft to be rotated thereby, of a
supported frame member, a lens holder to
be rotated upon the lap, a spindle compris-
ing an upper section and a lower section and
a universal coupling connecting the two.sec-
tions together, the upper section being rota-

“tably mounted .in the frame member, the

45

lower :section being adapted to rotate and

. shift the lens holder on the lap, a supported

- bo
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spring acting. directly on the lower section
of thesapin_d% ,.ﬁearing connected with the
driving shaft and the spindle, and a pivoted
and swiveled lever for. controiling the lower
section ef the spindle to shift or to hold
lens holder to position. -

8. Iaasurfacing machine,the combination
of a hollow. support, a driving shaft rota-
tably -supported, a toothed driving wheel
secured to said shaft, a tool mounted on said
shaft, a frame meinber havin
cal portion extending throug

and rota-

" tively supported in the hollow support, the

frame member having an arm thereon that
is provided with a journal box, a spindle ro-
tatably mounted in said box to move longi-

“tudinally, a toothed driven wheel rotatable
" on the spindle and having a socket therein,

the

a cylindri- -

1,275,019

_a collar secured to the spindle and ~having a

1]

pin thereon extending into said .socket, a
main shaft rotatably mounted in the frame

member, a toothed wheel secured to the main
shaft in mesh with the driving wheel, and a
second toothed wheel secured.to the main
shaft in mesh with the driven wheel.

9. In a surfacing machine, the combina-
tion with a driving shaft and a lap there-
on, and & supported frame member, of a lens

holder to be rotated upon the lap, 2 spindle-

comprising an upper section and a lower
section and a universal coupling_wnnected'
to the two sections of the spindle, the upper
section being rotatably mounted in the frame
member to move longitudinally, the lower
section being adapted to rotate the lens
holder and having a collar thereon, a spring
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seated upon the collar and extending about

the sections and the coupling of the spindle,
the spring codperating substantially with the
frame to force the lower section of the spin-
dle toward the lap, gearing connected with

the driving shaft and the spindle, and mearns:

for controlling the angularity of the lower
section relatively to the axis of the upper
sdction of the spindle. i

10. In a surfacing machine, the combina-

tion of a pan comprising a bottom and a side

wall, the wall having a hollow boss on one"

portion thereof, a driving shaft rotatable in
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the bottom of the pan, a pulley and a toothed °

driving wheel secured to the shaft below said
bottom, a frame meraber having a cylindri-
cal portion rotatively mounte
low boss, the frame member having a lateral
arm on the upper portion thereof that is
provided with a journal box, a main shaft
rotatably mounted in the frame member and
extending through the hollow boss, a spin-

dle rotatably mounted in said journal box,

a toothed driven wheel on the top of said
box to drive the spindle, a toothed wheel se-

_cured to the main shaft and meshing with
“the driving wheel, a second toothed wheel

secured to the main shaft and meshing with
the driven wheel, and a set-screw mounted

in the hol-
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in said boss to engage and hold the cylin-

-drical portion of said frame member,

11. In a surfacing machine, the combina-

tion of a hollow boss, a vertical driving

shaft, a toothed ‘driving wheel secured to
said. shaft, a controlling lever collar sup-
ported upon said boss and having a screw-
threaded socket iin its side, a stud Screwed
into said socket, a lever swiveled/on said
stud and having a yoke provided with trun-

-nions, a guide collar in said yoke and sup-

ported on said trunnions, a frame member

1156
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having a cylindrical portion extending .

through and rotatively supported upon said
iever collar, said portion being rotatively
arranged in and extending through said
boss,. a set-screw mounted in said boss to
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engage said cylindrical portion, a set-screw
‘mounted in said lever collar to engage said
cylindrical portion, a spindle rotatably
mounted in said frame member and having
a swingable lower portion that extends ro-

tatably through said guide collar, a toothed

driven wheel on said spindle to rotate the

latter, a main shaft rotatably mounted in.

said frame member, a toothed wheel secured
10 to the main shaft in mesh with the driving

wheel, and a second ‘toothed ’Wh&él secured
to thia main shaft in mesh with the driven
wheel. . ’ Lo

In testimony whereof, I affix my 'sigxia-

ture in presence of two witnesses. '
JAMES HALLECK HAMMON.
Witnesses: - '

J. W, Hawkins,
- A, K, Hursa. =~




