R. F. WILLIAMS.
'LENS GRINDING MACHINE. .
. APPLICATION FILED MAR, 16, 1510, ’
970,674. - Patented Sept. 20, 1910,

5 SEHEETS—SHEET 1,
\\\\\\\\ \-

. NN \\\
§\ / N
ANNIAAARANN. r\\\\\\\\n\\\w'\

) \
S SN \ \\

N
<N

\\\\\\x\\\\\\\\\“\\\\s\v

SSIEESSS

S

é’

PN

| \, 0
' > % o ) ~-C
i [ Reiot

ANNNSE
AT
20 N

\\\\\\\\\\\\\\\\\\\&\\\\\\\\\\

%
'Il”/l///””zmw””z/a””1///

b4 - - — -

N
N
[

) |
-/ =
e

\/

N
»
»

1

WITNESSES: " INVENTOR
T2l o Bog et F Yl lireces
‘ ATTORNEYS,

THE NORRIS PETERS C0., WASHINGTON, D. C.




R. F. WILLIAMS.
LENS GRINDING MACHINE.
APPLIOATION FILED MAR.16, 1810,

970,674. | Patented Sept. 20, 1910.

§ SEEETS—RHEET 2.

L9,

J# e
| J1 7
‘} 44
'L__Z-,
vy
£
| W
| : ’ _ /UC (00 I
L - )
LT

- WITNESSES: . INVENTOR
;W#JWQ, ‘ \Zz,u/z %

ATTORNEYS.



‘R. F. WILLIAMS.
LENS GRINDING MAOCHINE,
APPLIOATION FILED MAR, 16, 1910,

Patented Sept, 20, 1910.

970,674.

] SHBETS—SHE'ET 3.

]

T e e e e e

) Neame”

B e Sl

-

!

1

|

I

1

I

!

1 1
A

i

!

=

!

]

!

b

INVENTOR

“ ATTORNEYS.




R. F. WILLIAMS,
LENS GRINDING MACHINE,

970,674. ~ APPLICATION FILED IART 18, 1910. Patented Sept' 20’1910'
5 SEHEETS—SHERT 4,

ﬁ%’ ( 7 %
. L PR

: wfif ‘= //////// '

I/II////I

A\\\\\\\\\\\

&
”,
lIII///III/IIIIIIIIIIIIIIII

> ’ C y

SRAIIARIMMRRLRARI WY

%2

r§
s
A Y
!
/I/IIIIII/IIIIII/IIIII"III Z

N : S
RALTELTTATI AT L L S » L

'Z/

—

— .  __Zreverndw
27507 et e
Jrrott hoomadus ﬁ%q‘j/%w]:

THE NORRIS PETERS CO., WASHINGTON, D. C.




5 SEEETS-S8HEET 6,

Patented Sept. 20, 1910

R, F. WILLIAMS, _
LENS GRINDING MACHINE.
APPLIJATION FILED MAR, 18, 1910,

1970,674.

ﬁ|||||||..).x.)r|1||w-|..l Tttt |||||||||IW

T

1

}

1

)

]

1

!

H

1

)

|
; g | .
“ \ \\HW ! ~/¢ M
IO | F ] 1 %
Ll 2 3
TSy i . i
;o ! Y ! £
[V i, Iy 1
[ i Al i . §
] { _v_: 1 - 2
[ i I} § &
u 1 i ! &
_rl-’l.u.n —‘— " W
: 1 I : > §
L Lo | n
I — i 1 . W
1 I ! ! : H
! o b gl i
[ { Py i
) | ;
| | ' 1
| o !
[ n |-
i I ! 1 r-
[ 1
! i
! |
{ i
1 I
i 1
1 |
~ ¢
1

- 7'—___""“"__’“_;_‘_—___"‘;_“"“"__'__""".__““v"'"" T

I
-
4

B
S
<
A
&
— l_".:_

p=
Vi treesses
4 .
}Aw.‘h‘ 1/@0%@“"“




10

15

20

25

30

35

40

45

50

55

-I i :

UNITED STATES PATENT OFFICE.

ROGER F. WILLIAMS, OF BUFFALO, NEW YORK, ASSIGNOR OF TWO-THIRDS TO MARTIN
L. FATLING AND ALMON J. GRAY, OF BUFFALO, NEW YORXK.

LENS-GRINDING MACHINE.

970,674.

Specification of Letters Patent.

Patented Sept. 20, 1910.
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To all whom it may concern:

Be it known that I, Rocer F. WirLLiams, a
citizen of the United States, residing at
Buffalo, in the county of Erie and State of
New York, have invented new and useful
Improvements in Lens-Grinding Machines,
of which the following is a specification.

This invention relates to a lens grinding
machine and has the object to provide a
machine for this purpose whereby lenses can
be ground more rapidly, which permits the
parts to be shifted more quickly when put-
ting in and taking out the lens to be ground,
which can be readily adjusted to vary the
extent of the grinding action to suit the lens
being ground, which is provided with means
for preventing the emery or other grinding
material from reaching the bearings in
which the rocking guide of the upper holder
is journaled and also the bearings of the up-
right grinding spindle or shaft which sup-
ports the lower holder and associated parts,
and to so construct the means for lubricating
the upper holder guide and the grinding
spindle so that access of the grinding ma-
terial to the same is prevented.

In the accompanying drawings consisting
of 5 sheets: Figure 1 1s a vertical longitu-
dinal section of one form of lens grinding
machine embodying my improvements. TFig.
2 is a fragmentary side elevation of the
shifting arm and centering pin of the upper
holder. Fig. 8 is a fragmentary transverse
section of the machine. Fig. 4 is a top plan
view of the machine. Fig. 5 is a vertical
longitudinal section, on an enlarged scale,
showing the means for lubricating the bear-
ings on the chuck for the upper holder guide
and also the upper bearing for the grinding
spindle. Fig. 6 is a vertical longitudinal
section of another form of lens grinding ma-
chine containing my invention. Fig. 7is a
top plan view of the same.

Similar letters of reference indicate corre-
spouding parts throughout the several views.

Referring to Figs. 1—5, A represents the
main frame of the machine which may be of
any suitable construction to support the dif-
ferent working parts of the machine. On
the upper part of the frame is mounted a
horizontal table B which contains an open-
ing . Within this opening and suspended
at 1ts edge from the table is a pan, basin or
bowl C the bottom of which is provided cen-
trally with upwardly turned tubular neck .

D represents the upright grinding spindle
or shaft which projects at its upper end up-
wardly through the neck of the pan and
which is journaled near its upper end and at
its Jower end in bearings d, d' on the front
part of the frame. This spindle may be
driven by various means, those shown in the
drawings being preferred and comprising a
main driving shaft E journaled transversely
in the lower rear part of the frame, a counter
shaft F journaled transversely in the upper
front part of the frame and driven from the
main shaft by a belt f and pulleys f*, %, and
an intermediate shaft G journaled length-
wise on the upper part of the frame and
operatively connected with the counter shaft
and spindle by a large bevel gear wheel H
arranged on the front end of the intermedi-
ate shaft and meshing with bevel gear pin-
ions A, A* on the adjacent parts of the
counter shaft and spindle.

I represents a chuck which is arranged in
the lower part of the pan and provided on
its underside with a socket ¢ which receives
the upper end of the spindle, these parts
being caused to turn together, preferably by
tapering the codperating surfaces of the
socket 7 and the upper end of the spindle so
that they are connected frictionally. By
this means the chuck may be readily and
conveniently removed from the spindle and
replaced when required.

J, K represent the upper and lower hold-
ers one of which is adapted to carry the lens
to be ground and the other the tool whereby
the lens is ground. As is well known the
lens and tool may be mounted on either of
the holders and in practice they are thus in-
terchanged according as to whether a con-
vex or concave surface is desirved on the lens
and to meet other conditions. As shown in
Fig. 1, the lens j is mounted on the upper
holder and the grinding tool % is mounted
on the lower holder. The tool is detachably
connected with the lower holder by a shank
{ on the underside of the tool secured in a
socket I* of the lower holder by a set screw
2. The lower holder is preferably detach-
ably secured to the upper side of the chuck
by means of screws m passing through an
external flange on the lower holder and into
the chuck, thereby causing the lower holder
and the tool carried thereby to revolve with
the spindle. The upper holder is detach-
ably secured by a set screw » in a yoke o.
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The upper holder together with the” lens
secured thercto are pressed downwardly
against the grinding tool by means of a
Lovizontal front shifting bar P provided
with a vertical bearing pin p which engages
with a socket p! in the upper side of the
upper holder and weights arranged either on
the bar P, as shown at p* in Fig. 1, or on the
upper end of the bearing pin, as shown at p*
n Ifig. 2.

During the turning of the lower holder
the upper holder is revolved bodily with a
gyrating movement in a substantially hori-
zontal plane so as to distribute the grinding
action of the tool more uniformly over the
lens. The revolving movement of the upper
holder may be in the same direction as the
lower holder and at a different rate of speed
than the latter. 1if, however, it is desirved
to grind the lens quicker the upper holder
is revolved in a direction opposite to that
in which the lower holder is rotated, there-
by increasing the linear distance which the
lens and tool travel relatively to each other
and increasing the grinding effect accord-
ingly.

T'he means shown in Figs. 1, 3 and 4, for
effecting the gyrating movement of the up-
per holder comprises an upright front shaft
Q journaled in a bearing ¢ on the main
frame in rear of the pan and driven by
means of a bevel gear wheel ¢* at its lower
end engaging with a bevel pinion ¢* on the
adjacent part of the longitudinal shaft, a
crank or arm ¢* arranged on the upper end of
the front upright shaft Q, a horizontal rear
shifting bar R arranged lengthwise over the
table m rear of the pan and provided at its
front end with a hub » and at its rear end
with a guide S, having a longitudinal
groove s 11 its underside, a horizontal pin +*
which pivotally connects a fork +* on the
rear end of the front shifting bar P with the
hub # of the rear shifting bar, an upright
pivot bolt ¢ which pivotally connects said
hub of the rear shifting bar with the arm
¢* on one side of its axis, a rear upright
shaft U journaled in a bearing on the main
frame in rear of the front upright shaft and
driven by means of a pair of codperating
miter gear wheels w, «* secured respectively
to the lower end of the rear upright shaft
and the rear end of the longitudinal shaft,
a crank arm u* arranged on the upper end
of the rear upright shaft, and a crank bolt
»* mounted on the rear arm 2 on one side of
its center and provided with a roller s
which moves lengthwise in the groove s of
the rear guide S.

The rotation of the front crank arm
causes the upper holder to move forward
and backward lengthwise of the machine
and the rotation of the rear crank arm
causes the upper holder to reciprocate
transversely of the machine and the combi-
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nation of these two movements results in a
revolution of the upper holder.

When 1t i1s desired to have the wupper
holder turn in the same direction as the
lower holder the driving bevel gearing is
arranged, as shown in full lines in Fig. 1,
in which the bevel wheels at the lower ends
of the front and rear upright shafts engage
in front of their axes with their companion
bevel wheels on the longitudinal shaft and
the bevel wheel of the driving or grinding
spindle engages with its companion bevel
wheel on the longitudinal shaft below the
axis of the latter, thereby producing a com-
paratively slow grinding action on the lens.

For accelerating the grinding action the
gearing may be so arranged that the upper
and lower holders move circularly in oppo-
site divections, this being effected for in-
stance by shifting the bevel pinion which
drives the bevel wheel of the front upright
shaft so as to engage this bevel wheel on
its left side, as shown by dotted lines in
Irig. 1.

As shown in the drawings, the diameter
of the bevel wheel ¢* of the front upright
shaft is greater than the diameter of the
bevel pinion ¢* which drives the same while
the miter gears , «* which drive the rear
upright shaft are of the same diameter. By
this means the upper holder is reciprocated
transversely a greater number of times in
proportion te the longitudinal reciproca-
tions thereof, wherehy the resultant move-
ment of the upper holder corresponds to
that of an engraving engine and the grind-
ing action is distributed more uniformiy.

For the purpose of permitting of varying
the extent of the longitudinal throw of the
upper holder to suit the size of the lens and
other conditions, the pivot bolt ¢ is mounted
on the arm ¢° so as to be capable of radial
adjustment thereon, this being preferably
effected by engaging the head ¢ of this bolt
with an undercut radial slot #* in said arm.
Upon loosening the nut #° of the bolt ¢ the
same may be shifted lengthwise in the slot #
snd after adjustment the same may be held
in place on the arm ¢* by tightening the
nut 2. '

The throw of the rear crank arm #* may
also be varied to change the extent of trans-
verse reciprocation of the upper holder to
suit the size or character of the lens, this
being preferably effected by adjustably se-
curing the head of the bolt »* in an under-
cut radial groove s in the crank arm w2,
as shown in Fig. 1.

The lens is maintained in parallelism so
as to grind a cylindrical surface on the same.
The preferred means for effecting this com-
prises a horizontal guide rock shaft V jour-
naled transversely in a bearing » formed in
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forks arranged on opposite sides of the
chuck and each having a hub ¢ secured to
one end of the shaft and two prongs * pro-
jecting upwardly from the hub »*, and two
guide arms »° projecting laterally from op-
posite ends of the yoke ¢ and each arranged
between the prongs of one of the forks, as
shown in Figs. 1, 3 and 4.

As the upper holder moves lengthwise the
guide arms »* slide lengthwise through the
guide forks and as the upper holder moves
laterally the guide arms +® and the forks
move laterally together, thereby always
keeping the cylindrical axis of the lens 1n
place.

The arms ¢® are bent or inclined down-
wardly from the yoke o, thereby permitting
of making the guide forks shorter and re-
ducing the amount of obstruction above the

holders, so that the parts are more accessible

for inspection and more convenient when
assembling and dismembering the same.

Tn the absence of any provision to prevent
it the emery or other grinding material will
work into the bearing @ of the chuck in
which the guide shaft V is journaled. To
prevent this a deflector or flange W is pro-
vided which extends laterally from the side
of the chuck over the hubs o' of the forks
and beyond the space between these hubs
and the chuck, as shown in Figs. 1, 3 and 4.
Any emery which is washed down by the
water from the tool and lens holders is by
this deflector carried outwardly beyond the
joint between the fork hubs and the chucks
and then permitted to drop into the pan,
thereby preventing cutting of the bearing
»' and unduly wearing the same which
otherwise would oceur if the emery were
permitted to reach this bearing. To further
prevent any emery from reaching this bear-
ing each of the fork hubs »* is provided with
an annular guard flange w between the outer
edge of the deflector and the inner end of
the hub, as shown in Ifigs. 1 and 5. Any
emery dropping from the deflector on to
the outer ends of the hubs o' is prevented
by the guard flanges w thereof from reach-
ing the bearing » but is directed down-
wardly to the bottom of the pan.

For the purpose of preventing any emery
or other grinding material from spilling
over the neck of the pan or bowl and reach-
ing the upper bearing of the grinding spin-
dle, a guard device is provided consisting of
an annular shield, hood or flange # which
depends from the lower part of the chuck
and overhangs the outer side of the upper
part-of the neck ¢, as shown in Figs. 1, 8 and
5. The emery dropping upon the bottom of
the pan is thus prevented from splashing
over the upper edge of the neck ¢ and even-
tually reaching the bearing of the grinding
spindle and wearing the same rapidly.

When the upper holder is removed from

the machine with the yoke and its arms the
lower guide forks would drop down to the
bottom of the pan and become coated with
emery slush which is objectionable and also
inconvenient when it comes to reassembling
the parts for continuing the grinding opera-
tion. To prevent this a stop device is pro-

\ vided which limits the laterally swinging

movement of the forks in both directions.
This stop device preferably comsists of a
stop or lug «' arranged on the hub 2' of
each fork and adapted to engage with the
underside of the deflector so as to prevent
the forks from turning much beyond the ex-
treme range of movement which it is able
to take during the operation of the machine.
Each of the fork hubs »* is provided with
but a single stop ', one fork hub having
its stop on one side of its axis and the other
fork hub having its stop on the other side of
its axis, whereby the construction is simpli-
fied, and but one pattern is required for
making both fork hubs, thereby reducing
the cost.

‘When the upper holder is removed from
the machine, the front shifting bar P is
turned to one side of the center of the pan,
so as to clear the space above the holders
and at this time said bar is temporarily sup-
ported at its free front end in a rest p* ar-
ranged on the upper side of the table but if
desired the same may be folded backwardly
over the rear shifting bar.

Oil is applied to the bearing » for lubri-
cating the shaft V by means of two oil open-
ings or ducts  which extend upwardly from
the underside of the chuck between the
socket thereof and its guard flange or shield.
When it is desired to oil the bearing » the
chuck is removed from the grinding spindle
and inverted to permit the oil introduced
into the openings ¥ to flow to the bearing .
These openings are mnormally closed by
spring pressed valves or stoppers #', as
shown in Ifig. 5. By locating the oil open-
ings for the bearing » on the underside of
the chuck the same are not liable to become
filled with emery and thus interfere with
Iubrication of the guide shaft.

Lubrication of the upper bearing d of the
grinding shaft D is effected through a duct
or opening %* which leads downwardly from
the upper end of this shaft and laterally to
the bearing ¢ and which is normally closed
by a spring pressed valve #* located at the
inlet of this duct. Oil can be introduced
into this duct when the chuck is removed
but when the latter is replaced this duct is
protected against the entrance of emery
from the pan.

In the modified construction of the ma-
chine shown in Figs. 6 and 7, the rear up-
right shaft and connections are omitted and
the front shifting bar P! is pivoted by a
horizontal pin #* to swing vertically on a
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block R! which is adjustably connected by
a vertical pivot bolt #* with the crank arm
7 of the shaft Q' and the front end of the
bar P! engages with an upright fork z which
is pivoted at its lower end on a base #' se-
cured to the table so as to turn horizontally.
As the crank arm ¢* rotates it imparts a
horizontally revolving motion to the upper
holder and during this movement the shift-
ing bar P* slides lengthwise in the fork 2
and turns horizontally therewith in follow-
ing the movements of the crank arm ¢°.

Tt will be noted that each of the pivotal
connections between the block R and the
arm P and crank ¢* in Fig. 1, and between
the block R* and the arm P* and erank g ¢
form universal joints which permit the up-
per tool holder to change its position rela-
tive to its operating mechanism  without
producing binding or cramping. While
this form of universal joint is preferrved any
other suitable form of this joint may be
employed.

I claim as my invention:

. Alens grinding machine comprising co-

opemtmo upper and lower holders, an up-
right spindle which is journaled in fixed
benmns and upon which one of said hold-
ers 1s mounted a shifting bar oper atively
connected with the upper holdel, and means
fol revolving said bar bodily together with
the holder associated therewith in a sub-
stantially horizontal plane comprising an
upright shaft, a crank arm which is ar-
ranged at the upper end of said shaft and a
universal joint comnecting said crank arm
and bar.

A lens grinding machine comprising co-
operating upper and lower holders, an up-
right spindle which is journaled in fixed
Dea arings and upon which one of said hold-
¢rs is mounted, a shifting bar operatively
comnected with the upper holdel, and means
for revolving said bar bodily together with
the holder associated therewith in a substan-
tially horizontal plane comprising an up-
right shaft, a crank arm which is arranged
at the upper end of said shaft, and a block
which is pivoted vertically on said crank
on one side of the axis of the latter and to
which said bar is pivoted horizontally.

3. A lens grinding machine comprising co-
operating upper and lower holders, an up-
r1ght splndle which is journaled in fixed
])ealinns and upon which one of said hold-
ers 1s mounted, a front shifting bar oper-
atively connected with said upper holder, a
rear shifting bar connected with the front
shifting bu, a crank arm pivotally connect-
ed with the vear shifting bar, and another
crank arm slidingly connected with the rear
shifting bar.

4. A lens grinding machine comprising

codperating upper : and lower holders, an up-
right spindle which is journaled in fixed

970,674

_ bearings and upon which one of said holders

is mounted, a front shifting bar operatively
connected with said upper holder, a front
crank arm, a rear shifting bar having a hub
pivoted vertically on said front crank arm
and to which said front shifting bar is
pivoted horizontally, a rear crank arm, and
a connection between said rear arm and
said rear shifting bar which is slidable
Ienoth\wse on the latter.

5.°A lens grinding machine comprising
coiﬁperating upper and lower holders, an
upright spindle which is journaled in fixed
bearings and wupon which one of said
holders is mounted, a front shifting bar
operatively connected with
holder, a front crank arm, a rear shifting
bar having a hub which is pivoted Vertlmlly
on said front crank arm and to which said
front shifting bar is pivoted horizontally, a
rear crank arm, a connection between said
rear arm and said rear shifting bar which
is slidable lengthwise on the latter, a front
upright shaft carrying the front arm, a rear
upright shaft carrying the rear arm, and
a horizontal shaft connected by gearing wwith
Sdld spindle and front and rear shafts.

6. A lens grinding machine comprising
cobperating upper ¢ and lower holders, means
for 1otat1n0 the Iower holder, and means for
revolving the upper holder relatively to the
lower holder comprising a shifting bar
operatively connected with the upper holdcr
a rotatable crank arm on which one end of
saicd shifting bar is pivotally mounted to
turn horizontally, and a guide mounted on a
stationary part of the macline and receiving
Lhe other end of said bar.

. A lens grinding machine comprising a
pair of codperating upper and lower holders,
a rotatable chuck supporting the lower
holder, a horizontal rock shaft journaled in
the chuck below its upper end, and upright
forks arranged on opposite sides of the
chuck and each having a hub secured to one
end of said shaft, and provided with an an-
nular flange between its inner and outer end.

8. A lens grinding machine comprising a
pair of codperating upper and lower holders,
a votatable chuck supporting the lower
holder, a horizontal rock shaft journaled in
the chuck below its upper end, upright forks

arranged on opposite sides of the chuck and
each h(n/mg a hub secured to one end of said
Sh‘lft and a deflector arranged on the upper
part of the chuck and projecting laterally
over the hubs of said forks, each of said
hubs having an annular flange between its
inner end and the outer edoe of said de-
ﬂector

9. A lens grinding machine comprising a
p‘m of codperating upper and lower holders,
a yoke connected with the upper holder and
provided on opposite sides with guide arms,
a votatable chuck- supporting “the lower

said upper.
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holder, a horizontal rock shaft journaled in
the chuck below its upper end, upright forks
arranged on opposite sides of the chuck and
each embracing one of said guide arms and
having a hub secured to one end of said
shaft, and a stop device independent of said
guide arms for limiting the rocking move-
ment of said shaft and forks when said
guide arms are disengaged from said forks.

10. A lens grinding machine comprising
a pair of cobperating upper and lower
holders, a rotatable chuck supporting the
lower holder, a horizontal rock shaft jour-
naled in the chuck below its upper end, up-
right forks arranged on opposite sides of the
chuck and each having a hub secured to one
end of said shaft, a deflector arranged on

8

the upper part of the chuck and projecting
laterally over the hubs of said forks, and a
stop device for limiting the rocking move-
ment of said shaft and forks comprising a
single lug arranged on each hub and adapt-
ed to engage with the underside of said de-
flector, the lug of one hub being arranged
on one side of the axis of the shaft and the
Iug of the other hub on the other side of
sald axis.

Witness my hand this 12th day of Mareh,
1910.

ROGER F. WILLIAMS.

‘Witnesses: .
Taeo. L. Porp,
E. M. GramamM.
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