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1. 
The present invention relates to lens grinding 

and polishing machines, and is particularly di 
rected to such machines wherein the lens is 
mounted on a rotatable table which is fed axially 
toward the periphery of an abrading wheel. 

in lens grinding or polishing machines of the 
described character which have been previously 
proposed, no provision is made for varying the 
feeding force on the table so that the contact 
pressure of the lens against the periphery of 
the abrading wheel conforms continuously to the 
conditions necessary for accurate and efficient 
grinding or polishing. By way of explanation, in 
grinding it is desirable to increase the feeding 
force as the grinding continues so that the grind 
iing pressure will remain constant even as the 
area of contact of the abrading wheel against the 
lens increases, and then to finish the grinding 
operation with Only a very small grinding pres 
sure. On the other hand, in polishing a ground 
surface already formed on the lens, it is desir 
able to initially gradually increase the polishing 
pressure between the ground surface and the 
wheel so that the polishing compound may be 
drawn by the latter onto the surface being pol 
ished, and then to gradually decrease the polish 
ing gressure as the operation continues to ob 
tain a smoothly finished surface. 

It is therefore an object of the present inven 
tion to provide lens grinding and polishing ma 
chines of the described character constructed so 
that the contact pressure between the lens and 
the abrading wheel, at all times during the oper 
ation of the machine, conforms to the conditions 
necessary for accurate and efficient grinding or 
polishing. 
Another object of the present invention resides 

in the provision of grinding and polishing ma 
chines of the described character wherein the 
rotation of the lens carrying table is controlled 
automatically in response to axially directed 
movement of the table toward and away from the 
periphery of the abrading wheel, so that rotation 
of thie latter is commenced as the table is fed 
toward the wheel, and is interrupted when the 
table is removed from the wheel to permit re 
placement of the lens being ground or polished. 
Another object is to provide in grinding and 

polishing machines of the described character an 
improved table construction for accurately locat 
ing and holding the lens being ground or polished. 
Another object is to provide lens grinding and 

polishing machines of the described character 
Wherein the table is fed axially toward the pe 
riphery of the abrading wheel by a force in 
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2 
creasing progressively with movement of the table 
in that direction. . . . . 

Another object of the present invention is to 
provide a lens grinding machine of the described 
character having devices controlling axial move 
ment of the table so that the table is fed toward 
the periphery of the abrading wheel by a force 
increasing progressively with such feeding move 
ment to an adjustably determined position of 
maximum feed, at which position the grinding 
continues for a predetermined period with orily 
negligible contact pressure between the abrad 
ing wheel and the lens, and then, at the con 
clusion of that predetermined period, the table 
is returned to its inoperative position remote 
from the periphery of the abrading wheel. 

Still another object of the present invention 
is to provide a lens polishing machine of the de 
scribed character having devices controlling the 
axial movement of the lens carrying table SO 
that the table is fed toward the periphery of the 
abrading wheel by a force initially increasing 
progressively with such feeding movement, to 
permit the wheel to draw the abrading compound 
between the contacting surfaces of the lens and 
the wheel, and then decreasing progressively to 
gradually reduce the polishing pressure to obtain 
a smoothly finished surface. - - 
A further object is to provide a lens polish 

ing machine of the described character wherein 
the lens carrying table is automatically moved 
away from the abrading wheel in response to the 
temperature of the lens to thereby interrupt the 
polishing operation when the temperature of the 
lens becomes excessive and thus prevent “burn- . 
ing' of the lens. 
A still further object resides in the provision 

of a lens polishing machine of the described char 
acter wherein the supply of abrading substance to 
the table and also rotation of the latter are auto 
matically interrupted when the table is axially 
displaced to its inoperative position remote from 
the periphery of the abrading wheel. 
The invention resides in the combinations, ar 

rangements and details of construction pointed 
out in the following detailed description of spe 
cific embodiments thereof and then more par 
ticularly defined in the appended claims. 
In the accompanying drawings forming a part 

hereof, wherein. I have illustrated several pre 
ferred embodiments of the invention: 

Fig. 1 is a side elevational view, partly broken 
away and in section, of a grinding machine em 
bodying the present invention; 
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Fig. 2 is a fragmentary vertical sectional view 
taken along the line 2-2 of Fig. 1; 

Fig. 3 is a fragmentary detail on an enlarged 
scale and partly in section illustrating the con 
struction of the switch arrangement controlling 
the rotation of the lens carrying table included 
in the grinding machine of Figs. 1 and 2; 

Fig. 4 is a top plan view of the lens carrying 
table included in the grinding machine of Figs. 
1 and 2; 

Fig. 5 is a fragmentary, vertical sectional view, 
on an enlarged scale, illustrating the contact of 
the abrading Wheel With the lens during the 

O 

grinding of a concave circular Surface in the lat 
ter; 

Fig. 6 is a view similar to Fig. 5, but illustrat 
ing the contact of the abrading wheel with the 
lens during the grinding of a substantially con 
vex circular surface on the latter; 

Fig. 7 is an electrical wiring diagram of the 
control circuits for the motors rotating the 
abrading wheel and table of the grinding ma 
chine of Figs. 1 and 2; 

20 

Fig. 8 is a side elevational view, partly broken 
away and in section, of a lens polishing ma 
chine embodying the present invention; 

Fig. 9 is a horizontal sectional view, on an en 
larged scale, illustrating the details of construc 
tion of a Solenoid operated valve controlling the 
axial movements of the lens carrying table in 
cluded in the lens polishing machine of Fig. 8, 
and taken along line 9-9 of Fig. 8: 

Fig. 10 is an enlarged detail view in section 
showing the construction of a pressure fluid in 
let of the cylinder provided to effect axial move 
ment of the table in the lens polishing machine 
of Fig. 8: 

Fig. ill is a fragmentary, vertical section, On an 
enlarged Scale, showing the thermostatic switch 
arrangement in the lens carrying table of the 
polishing machine of Fig. 8; 

Fig. 12 is a wiring diagram showing the elec 
trical control circuits of the polishing machine 
of Fig. 8; 

Fig. 13 is a fragmentary side elevation partil 
broken away in section, illustrating the adapta 
tion of the machine of Fig. 8 for grinding pur 
pOSes, and 

Fig. 14 is a wiring diagram showing the elec 
trical control circuits of the grinding machine of 
Fig. 13. 

Referring to the drawing in detail, and initially 
to FigS. 1 and 2 thereof, a lens grinding machine 
fe embodying the present invention is there 
shown to include a grinding or abrasive wheel 
and a lens carrying table 2 mounted for rota 
tion about right angularly related and intersect 
ing axes of rotation. In the illustrated machine, 
the grinding or abrasive wheel is mounted for 
rotation about a horizontal axis on a horizontal 
shaft f3, which shaft is journalled in a bearing 
bracket 4 extending above a suitable supporting 
platform 5 and is driven by an electric motor 6. 
The platform 5 is provided with supporting legs 
of frame members to raise the platform to a con 
venient height so that space is provided below the 
platform to accommodate certain of the operat 
ing mechanisms hereinafter described in detail. 
The lens carrying table f2 is mounted below the 
Wheel for rotation about a vertical axis which 
intersects the axis of rotation of the abrasive 
Wheel and for axial movement toward and a Way 
from the periphery of the wheel. 
The mounting for table f2 includes a spindle 
extending vertically through the platform 5 
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4. 
and having the lens carrying table fixed to its 
upper end. The Spindle extends coaxially 
through a Support housing 8 of substantially 
cylindrical configuration which is secured to the 
bottom of the platform 5. A bearing sleeve 9 
is axially slidable within the housing 8 and car 
ries a pair of anti-friction bearings 20 which en 
gage On the opposite sides of a diametrically en 
larged portion 2 of the spindle so that the latter 
is rotatable within the bearing sleeve and axially 
movable with the sleeve. The bearing sleeve 3 
is formed with a pair of diametrically opposed 
trunnions 22 extending radially through register 
ing, elongated slots 23 cut in the wall of the hous 
ing f8 to prevent rotation of the bearing sleeve 
Within the housing and to provide accessible por 
tions of the bearing sleeve that may be manipu 
lated vertically for conveniently effecting the 
axial movement of the spindle and the table. 

In order to provide for the rotation of the 
Spindle , and hence of the table 2, a driving 
sleeve 24 is mounted rotatably within the housing 
8, by anti-friction bearings 25, and has the 
Spindle extending slidably therethrough. A key 
and key Way arrangement locks the Spindle to the 
driving sleeve for rotation with the latter, while 
permitting axial movement of the spindle, and a 
stepped pulley 26 is fixed on the end portion of 
the driving sleeve extending out of the bottom 
of the housing 8. An electric motor 2 is 
in Ounted on the frame members supporting the 
platform and has a driving stepped pulley 28 
fixed on its shaft to receive a driving belt 23 
which is also trained over the pulley 26. The 
stepped pulleys 26 and 28 and the belt 29 pro 
vide a variable speed transmission between the 
motor 27 and the driving sleeve 24 so that the 
rotational Speed of the Spindle and of the lens 
carrying table may be conveniently varied. 
The table 2 and spindle f l are displaced 

downwardly away from the abrading wheel by 
the force of gravity, and the movement of the 
table in that direction is limited by the engage 
ment of trunnions 22 against the lower ends of 
the related slots 23. In order to move the table 
2 in the feeding direction, that is, upwardly 

towards the periphery of the abrading wheel, a 
feeding lever 30, which is bifurcated at one end 
to extend across both sides of the housing 8, 
is pivoted intermediate its ends on the pivot pins 
3 carried by the housing. The legs 32 at the 
bifurcated portion of lever 30 engage under roll 
ers 33 carried by the related trunnions so that 
the rollers are lifted to move the table upwardly 
when the feeding lever is rocked in the clock 
Wise direction as viewed in Fig. 1. Such rock 
ing of the lever 30 is effected by weights 34 de 
pending from the free outer end of the level'. 
As seen in Fig. 1, the arm 35 of the lever 39, to 
which the weights are connected, is longitudi 
nally bent to incline upwardly from the hori 
Zontal when the lever is in the position corre 
sponding to the lowered or inoperative position 
of the table f2. Thus, as the arm 35 swings 
downwardly toward the horizontal during feed 
ing of the table toward the periphery of the 
abrading wheel, the effective length of the mo 
ment arm of the force of the weights 34 around 
the pivot pins 3 increases to progressively in 
crease the forces exerted upwardly by the legs 
32 against the rollers 33. By this arrangement, 
the grinding pressure between a lens carried by 

75 

the table f2 and the wheel remains substan 
tially constant even though the area of contact 
of the lens and wheel increases in proportion to 
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the depth of the concave. or convex surface be 
ing ground. 
In order to limit the upward movement of the 

table 2, so that the depth of the ground sur 
face may be controlled, an axially adjustable stop 
collar 36 is mounted on the lower end of the 
Spindle for engagement against the lower end 
of the driving sleeve 24. Counter-clockwise rock 
ing of the lever 30, to permit the force of gravity 
to return the table 2 to its lowered, inoperative 
position, is preferably accomplished by a treadle 
3 Operatively connected to the free end of at 
least one of the legs 32 of the feeding lever by 
pivoted links 38 and 39 so that depressing the 
pedal 49 on the treadle effects the return of 
the table to its inoperative position. 
With the table in its inoperative position (Fig. 

1), the lens held thereon for grinding may be re 
placed, and it is desired for this purpose that ro 
tation of the table be automatically interrupted 
when the table is in the inoperative position and 
then commenced as the table moves toward the 
Wheel f. In the illustrated embodiment of the 
invention, this function is conveniently accom 
plished by providing a switch, generally indicated 
by the numeral 4, which is connected in series 
With the table rotating motor 2. The Switch 
4, shown in detail in Fig. 3, includes a housing 
42 mounted on a bracket 43 depending from the 
housing 8. A contact alm 44 is pivoted in the 
housing 42 and extends out of the latter into the 
path of travel of an axially adjustable, Switch 
operating bolt 45 threaded into the lower end of 
the spindle 7. A movable contact 48 is car 
ried by the arm 44 and confronts a fixed contact 
47 arranged thereabove. A spring 48 in the hous 
ing 42 engages against the contact arm 44 to con 
tinuously urge the latter upwardly for effecting 
contact between the contacts 46 and 4. When 
the table is in its lowered inoperative position, 
bolt 45 engages the arm 44 to Separate the con 
tacts and thus open the circuit to the motor 2 
(Fig. 7), and when the table moves upWardly 
the spindle releases the contact arm to permit 
the contacts to close and thereby energize the 
table rotating motor. As seen in Fig. 7, the no 
tors 2 and 6, for rotating the table and wheel, 
rsepectively, are preferably connected in parallel 
across the power lines, and a manually controlled 
switch 49 may be interposed in the power line as 
an on-off control for the machine as a whole. 

In order to retain the piece of glass being 
ground on the table 2, the latter is provided 
With three clamping sections (Fig. 4) formed 
preferably of hard rubber and defining a central 
rectangular space 59. One section 5 is fixed to 
the top surface of the table and is formed with 
a right angled edge defining two adjacent sides 
of the space 50, while the other two sides of the 
space 50 are formed by radially adjustable sec 
tions 52 and 53 so that the dimensions of the 
plate receiving space may be varied to accom 
modate and hold glass plates of different sizes. 
As seen in Fig. 5, an inlay 54 of Soft rubber, Qi' 
other similar resilient material, is provided in 
the top surface of the table 2, substantially co 
extensive with the space 50 enclosed by the sec 
tions 5, 52 and 53, to Cushion and support a 
glass plate 55 in the process of being ground. The 
plate 55 is held down on the cushioning inlay 54 
by suitable holding means which in the illus 
trated embodiment includes spring retainers. 56 
pivoted on the fixed section 5 to swing to posi 
tions overlying the end portions of a plate in 
the space 50 (Fig. 5). 
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6 
When a concave surface is to be ground in the 

surface of the glass plate 55, the periphery of 
the abrading wheel is dressed with a convexly 
rounded surface. It will be noted that in grind 
ing a concave surface the diameter of the circu 
lar surface is not limited by the thickness of the 
abrading wheel but is rather determined by the 
radius of the wheel and the depth to which the 
plate is ground. When a convex surface is to be 
ground in a glass plate 55d. (Fig. 6), the pe 
riphery of the wheel a is dressed with a con 
cavely rounded surface of the desired curvature. 
in grinding a convex surface, the thickness of the 
wheel a does not limit the diameter of the 
circular area, having the convex Surface. In fin 
ishing a lens ground with a convex surface, the 
concave portions of the glass plate Surrounding 
the convex area are cut away. 
In order to provide a coolant, for example, 

water, at the area of contact of the abrading 
wheel with the surface of the glass plate, a 
pipe. 57 extends through the hinged safety hood 
58 covering the wheel to direct a stream of the 
coolant at the glass plate on the rotated table 2. 
A valve 59 is provided in the coolant pipe to con 
trol the flow of the coolant and a suitable shaped 
receptacle 68 is supported on the platform 5 to 
catch the coolant for discharge through a drain 
pipe 6f. 

Referring now to Figs. 8 to 12, inclusive, 
another embodiment of my invention is there 
shown, which is adapted for the polishing of 
lenses. As in the grinding machine 0 previously 
described, the polishing machine 62 includes a, 
lens carrying table 2c mounted above the Sup 
porting platform a for rotation about a vertical 
axis and for axial movement toward and away 
from the periphery of an abrading wheel 63, 
formed preferably of felt, which is mounted for 
rotation about a horizontal axis which the axis 
of the table intersects. So far as the structure 
supporting the table 2d. is concerned, the con 
struction thereof may be the same as that de 
scribed in connection with the grinding machine 
of Figs. 1 to 7, and this construction includes, in 
part, a housing 80, a spindle fid rotatable and 
axially movable in the housing, and rollers 33a. 
on trunnions extending from a bearing sleeve 
within the housing to provide accessible means 
that may be vertically displaced for moving the 
Spindle and table toward and away from the felt 
abrading wheel 63. 
The polishing machine 62 differs mainly from 

the grinding machine ( in the devices provided 
for effecting axial movement of the table 2a. 
These devices include a feed lever 64 pivoted 
intermediate its length on the pivot pins 3 a on 
the housing and engaging at one end, as in the 
case of the lever 32, under the rollers 33a. In 
place of the weights 34 connected to the lever 39 
to effect rocking thereof, a fluid pressure actu 
ated cylinder 55 is mounted on the supporting 
frame and provided with a piston 66 slidable 
therein and having a piston rod 67 extending axi 
ally therefrom and pivotally connected to the free 
outer end of the lever 64. Thus, as the piston 
e i moves downwardly within the cylinder 65, the 
lever 54 is rocked in the clockwise direction, as 
viewed in Fig. 8, to move the spindle 7a and table 
$2a upwardly toward the periphery of the wheel 
33, and, as the pistón 66 moves upwardly, the 
lever & 4 is rocked in the opposite direction to per 
mit the table and spindle to be lowered to inop 
erative position by the force of gravity. 

In order to move the piston 66 upwardly and 
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downwardly in the cylinder 65, the wall of the 
latter is formed with ports 68 and 69 through 
which pressure fluid may enter the cylinder below 
and above the piston, respectively. The upper 
port 88, seen in detail in Fig. 10, terminates at 
its inner end in the form of a vertically elongated 
slit which is disposed in the wall of the cylinder 
so that only a small portion of this slit projects 
above the piston 66, when the latter is in its raised 
position, with the remainder of the slit being 
covered by the piston body. Thus, when preS 
sure fluid is supplied to the port 69 to move the 
piston 6 downwardly and thus feed the table 2d. 
towards the wheel 63, downward movement of 
the piston progressively uncovers more and more 
of the inner end of the port 69 so that this port 
and the piston cooperate to provide a valve air 
rangement effecting an autonnatic and progreS 
sive increase in the upward force acting on the 
rollers 33a, and hence on the table, as the latter 
is fed upwardly. Thus, the initial contact pres 
sure between a lens on the table 2d. and the 
Wheel 63 will be relatively small, to permit the 
polishing compound or abrading Substance to be 
drawn by the wheel 63 into the area of contact 
of the latter with the lens being polished, and Will 
then increase gradually to a maximum as the felt 
wheel is radially compressed by upward move 
ninent of the table. 
A fluid pressure control valve, generally indi 

cated by the numeral 7) and shown in detail in 
Fig. 9, is provided for controlling the flow of 
pressure fluid to and from the ports S8 and 69 of 
the cylinder 5. The waive : C includes a hollow 
valve body 7 formed with spaced apart ports :2 
and 73 connected to the ports G8 and 63 of the 
cylinder by suitable conduits 73 and 5, respec 
tively. A pressure fluid inlet port 6 is formed 
in the valve body and opens into the latter inter 
mediate the locations of the ports 2 and 3. A 
valve in ember is mounted in the body for 
reciprocation in the latter and includes a valve 
stem and a radially enlarged portion E8 which 
noves from One side to the other of the inlet port 

as the stem is reciprocated to thereby direct 
the pressure fiuid to either the port 72 or the port 
3. A spring is in the valve body continuously 

urges the stem to a position in which the Valve 
portion S is to the left, as viewed in Fig. 9, of the 
inlet port 6 so that the pressure fluid is directed 
through the port 3, conduit 75 and cylinder port 
is to the upper part of the cylinder 65. Since 
in polishing lenses it is desirable to gradually 
increase the polishing pressure, as set forth 
above, and then to progressively decrease the pol 
ishing pressure so that the final polishing is car 
ried on with only slight pressure to thereby 
obtain a highly polished surface, the portion 3 
of the valve member is provided with a bleed 
orifice 8 opening at the opposite faces thereof 
to permit the controlled seepage of pressure fluid 
through the portion 78, to flow through the port 
72, the conduit is and the cylinder port 68 into 
the lower portion of the cylinder 65. Thus, the 
pressure below the piston 66 gradually increases 
toward the pressure above the piston for grad 
ually decreasing the feeding force acting on the 
table. - 

in Order to return the table to its loWered Or 
inoperative position, the core 8 of a solenoid 82 
is connected to the valve stem to move the 
latter, when energized, against the force of the 
spring 79 to a position in which the portion 8 of 
the valve member is disposed to the right of the 
inlet port 76, as viewed in Fig. 9, so that pressure 
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8 
fluid is directed to the lower portion of the cyl 
inder 65. Since the pressure fluid above the pis 
ton 66 must be exhausted frcm the cylinder in 
order to permit upward movement of the piston 
under the influence of the pressure fluid there 
below, an exhaust port 83 is formed in the valve 
body to communicate the upper portion of the 
cylinder 65 with the atmosphere or with a suit 
able pressure fluid storage tank (not shown) dur 
ing return movement of the table to its inopera 
tive position. A second radially enlarged portion 
84 is formed on the valvestern to cover the ex 
haust port 83, when the valve member is dis 
placed to the left by the spring 79, and to uncover 
the exhaust port, when the valve member is 
displaced to the right by energization of the 
Solenoid 82. 
Another exhaust port 85 is formed in the valve 

body i? to the left of the valve member portion 
18, as viewed in Fig. 9, and has an exhaust con 
duit 86 connected thereto. A valve 8, is normally 
Spring urged to closed position and is provided 
with an actuator in the form of a pedal 83 which 
when depressed manipulates the valve 32 to open 
position. Thus, when the piston SS has been 
i’aised to lower the table and it is desired to begin 
a new cycle of operation, the solenoid 82 is de 
energized to move the valve member to the posi 
tion of Fig. 9 and the valve 87 is momentarily 
Opened. So that pressure fluid flows into the upper 
portion of the cylinder 65 and the lower portion 
of the cylinder is cleared of pressure fluid. 

In polishing lenses considerable heat is gener 
ated, and if the polishing operation continues 
at excessive temperatures, the lens may be 
'buried.' In order to avoid “burning' of the 
lens being polished, energization of the solenoid 
82 is controlled in response to the tenperature in 
the vicinity of the lens being polished so that the 
Solenoid is energized to effect return of the table 
to inoperative position whenever the temperature 
at the lens is excessive. For this purpose, a bi 
inetallic, temperature responsive element 89 (Fig. 
11) is installed in a recess 98 of the table 2a: 
to underlie the lens carried by the latter. The 
element 89 carries a movable contact 9 Which is 
Spaced from a fixed contact 9 at normal ten 
peratures and which moves against the fixed con 
tact when the temperatures become excessive. 
AS shown in Fig. 12, the thermostatic Switch, 
provided by the contacts 9 and 9 and the ele 
ment 69, is connected in series with the solenoid 
82 across the power lines. This electrical circuit 
is provided in pait (Fig. 11 by concentric slip 
rings 92 and 93 connected, respectively, to the 
contacts 99 and 9 by suitable electrical conduc 
tors and disposed on the bottom surface of the 
table for contact with vertically movable brushes 
98 and 95. The brushes 36 and 35 are slidable in 
tubular holders 96 mounted Cin the platform Sa. 
and are Spring urged against the slip rings to 
follow the axial movements of the table. A nor 
mally closed push-button Switch 97 is preferably 
included in the series circuit of the solenoid 82 
to permit over-riding of the thermostatic control 
in the event it is desired to move the table against 
the abrading wheel even though the element 89 
indicates an excessive temperature. 
In polishing lenses, an abrading or polishing 

compound is usually employed to supply the de 
sired abrasive action between the felt wheel 83 
and the lens. This abrading or polishing com 
pound usually consists of a nixture of water and 
iron oxide. In the machine 62 embodying this 
invention, the abrading compound is held in a 
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tank or receptacle 98 (Fig. 8) and is continuously 
agitated by a spiralled blade 99 driven by an 
electric motor too so that the mixture is kept 
homogeneous. The tank 98 is submerged in a 
second oil containing receptacle it provided 
with electrical heating elements O2 so that the 
abrading mixture is pre-heated and will not 
fracture the heated lens being polished upon 
contact with the latter. A discharge pipe is 
extends from the tank 98 to direct a stream of 
the abrading compound at the area of the lens 
being polished and has a solenoid controlled valve 
04, of conventional construction, interposed 

therein to close the pipe 03 when the Solenoid is 
deenergized and to open the pipe for discharge 
of the compound when the solenoid is energized. 
A switch 4 ?a, constructed and operated in the 
manner of switch 4 heretofore described, is con 
nected in series with a parallel circuit of the table 
rotating motor 27a and the solenoid valve f3, SO 
that both the supply of polishing or abrading 
compound and the rotation of the table f2d are 
interrupted When the table is in its lowered, in 
operative position, and are automatically com 
menced when the table is raised toward the pe 
riphery of the polishing wheel. The electrical 
circuits for the machine 62 inay be completed by 
connecting a manually actuated switch 35 in 
series with the wheel rotating motor 6d. (Fig. 12) 
so that rotation of the polishing Wheel may be 
individually controlled. 

Referring now to FigS. 13 and 14, 1 have illus 
trated a modification of the table manipulating 
mechanisms provided in the polishing machine 
62 which adapts that machine for grinding 
lenses. The grinding machine (6 of FigS. i3 and 
14 includes a lens carrying table and grinding 
wheel (not shown) which are mounted in the 
same relation to each other as the wheel and 
table 2 of FigS. i and 2. AS in the device illus 
trated in Figs. 1 and 2, the table is mounted on 
a rotated and axially movable spindle, the ver 
tical movement of which is effected by a rocking 
lever 64d, actuated by a preSSure fluid operated 
System similar to that of the polishing machine 
2. The pressure fluid operated System of the 

grinding machine 06 includes a pressure fluid 
cylinder 65d, having a piston, 66a working there 
in and connected to the lever 6a, and a control 
valve a for controlling the flow of pressure fluid 
to the cylinder 65d, all of Such parts correspond 
ing to the similarly numbered parts of the device 
32. The pressure fluid operated system of the 
grinding machine 106 differs from that of the 
polishing machine 62 Only in that the enlarged 
portion of the valve member of the valve id, 
controlling the flow of preSSure fluid to either the 
top or bottom portion of the cylinder 65a is im 
perforate, that is, formed. Without a bleed Orifice, 
such as the orifice: 80. Thus, when the Solenoid 
82a is deenergized, the table carrying the lens is 
moved upwardly with increasing force as the 
grinding proceeds due to the shape and position 
of the upper cylinder port and no opportunity is 
provided for equalization of the pressures above 
and below the piston 66d. AS in the embodiment 
of FigS. 1 and 2, the grinding machine has an ad 
justable stop 36a on the table carrying Spindle to 
limit the upward movement of the latter. Since 
in grinding lenses it is desirable to conclude the 
grinding operation with a final grinding period 
at substantially little or no pressure, an arrange 
ment is provided in the machine 6 for return 
ing the table to inoperative position after the 
table has been in its fully raised position, With 
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10 
the stop 36a engaged, for a predetermined period. 
This arrangement includes a timer Switch fol, of 
conventional construction, which is normally 
open, and closes a predetermined period after the 
actuating arm 08 thereof has been manipulated. 
The timer switch O7 is mounted on a suitable 
bracket O9 so that the actuating arm 98 of the 
switch projects into the path of travel of an 
abutment on the stop 36d. So that the arm 
98 is manipulated when the stop reaches the 

limit of its upward movement. Thus, the Switch 
O (Fig. 14) connected in series with the sole 

noid 82a of the control valve 70a operates to 
energize the solenoid for lowering the table a 
predetermined period after the table has reached 
its uppermost position. AS in the grinding ma 
chine G, the machine 06 includes a switch 4. b 
controlling the operation of the table rotating 
motor 27b, so that rotation of the table is inter 
rupted when the latter is in its inoperative posi 
tion, and also includes a manually controlled 
switch 0.5d for individually controlling opera 
tion of the wheel rotating motor 65. Finally, 
a normally closed push-button SWitch 9, a may be 
connected in Series with the Solenoid 82d and 
timer switch 07 to provide a manually controlled 
over-ride of the latter. 

Having thus described several specific em 
bodiments of my invention, it is apparent that 
the invention provides machines for grinding and 
polishing lenses and the like wherein the condi 
tions for carrying out Such operations in the most 
accurate and efficient manner are automatically 
maintained. 
While I have described certain embodiments of 

the invention in detail, it is to be understood that 
the invention is not limited to such precise em 
bodiments, and that changes may be effected 
therein by One skilled in the art without depart 
ing from the Scope or Spirit of the invention as 
defined in the appended claims. 
What I claim is: 
1. A lens grinding or polishing machine com 

prising a rotatably mounted abrading wheel, 
means for rotating said wheel, a lens carrying 
table, means supporting said table for rotation 
about an axis which intersects the axis of rota 
tion of Said wheel at right angles and for axial 
movement toward and away from the periphery 
of Said wheel, means for rotating said table, and 
means for displacing said table axially toward the 
periphery of Said wheel including a cylinder 
having a preSSure fluid actuated piston working 
therein, means operatively connecting Said piston 
to said table, and ineans for Supplying pressure 
fiuid to Said cylinder to act against said piston in 
the direction for moving the table toward the 
periphery of the wheel, the last mentioned means 
including a pressure fluid inlet port formed in 
the Wall of Said cylinder to be progressively un 
covered as Said piston moves in Said direction. 

2. A lens grinding or polishing machine ac 
cording to claim 1, further comprising means for 
supplying pressure fluid to said cylinder to act 
against Said piston in the direction for returning 
the table to an inoperative position away from 
the periphery of said wheel, valve means control 
ling the flow of pressure fluid through the first 
and last mentioned pressure fluid supplying 
means, and Valve Controlling means including 
resilient means continuously tending to condi 
tion said valve means for flow of pressure fluid 
through said first mentioned pressure fiuid sup 
plying means and electrical means operative, 
when energized, to condition said waive means 
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for flow of pressure fluid through said last men 
tioned preSSure fiuid Supplying means. - - - ...' 

3. A lens grinding machine comprising a ro 
tatably mounted abrading wheel, means for ro 
tating said wheel, a lens carrying table, means 
supporting said table for rotation about an axis 
which intersects the axis of rotation of Said 
wheel at right angles and for axial movement to 
ward and away from the periphery of said wheel, 
means for rotating said table, stop means for ad 
justably limiting the axial movement of said 
table in the direction toward the periphery of 
said wheel, operating means for moving Said 
table axially toward and away from the periph 
ery of said wheel, and means actuated by Said 
stop means to condition said operating means for 
moving said table axially away from the periph 
ery of said wheel after said table has been in 
residence at the position determined by said Stop 
means for a predetermined interval. 

4. A lens grinding machine according to claim 
3, wherein said operating means includes a cyl 
inder having a pressure fluid operated pistOn 
working therein, a valve means for selectively di 
recting pressure fluid to the opposite end por 
tions of said cylinder, means resiliently actuating 
said valve means for directing preSSure fluid to 
the end portion of the cylinder operative to effect 
movement of said piston in the direction displac 
ing said table toward said periphery of the Wheel, 
and electrical means actuating Said Waive means, 
when energized, for directing pressure fluid to 
the end portion of the cylinder operative to effect 
movement of said piston in the direction displac 
ing said table away frog said periphery of the 
wheel, and wherein said lineans actuated by the 
stop means includes timer switch means inter 
posed in a circuit for energizing said electrical 
means to close said circuit a predeterinined in 
terval after said table has reached the limit of its 
movement toward said periphery of the Wheel. 

5. A lens polishing machine comprising a ro 
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tatably mounted abrading wheel, means for ro 
tating said wheel, a lens carrying table, means 
supporting said table for rotation about an axis 
which intersects the axis of rotation of Said. Wheel 
at right angles and for axial movement toward 
and away from the periphery of Said Wheel, raeans 
for rotating said table, operating means for axi 
ally displacing said table toward and away figi: 
the periphery of said wheel, means for Supplying 
abrading material to the Surface of a lens on Said 
table, and control means operatively connected to 
said table rotating means and Said abrading na 
terial supplying means to interrupt the rota 
tion of said table and the supply of abrading Ina 
terial when said table is in an inoperative posi 
tion away from the periphery of said wheel and 
to commence the rotation of said table and the 
supply of abrading material as said table moves 
axially toward said periphery of the Wheel. 

6. A lens polishing machine according to clain 
5, wherein said means for Supplying abrading ma 
terial includes a container for the abrading ma 
terial, a continuously operative agitating men 
ber working in said container, heating means for 
heating the contents of said container, a dis 
charge conduit extending from Said container and 
opening adjacent said table, and a Solenoid Oper 
ated valve interposed in Said discharge conduit, 
said valve being normally closed and being manip 
ulated to open position by energization of the 
solenoid thereof. 

7. A lens polishing machine according to claim 
6, wherein said table rotating means includes an 
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electric motor, and wherein said control means 
includes an electrical circuit for energizing said 
motor and Said solenoid, a normally closed switch 
interposed in Said electrical circuit, and switch ac 
tuating means operative to open said Switch when 
said table is positioned away from the periphery 
of Said. Wheel. 

3. A lens polishing machine according to claim 
5, further comprising temperature responsive con 
trol means for said operating ineans operative to 
condition the latter for displacement of said table 
a Way from the periphery of said wheel when the 
heat generated by frictional contact of said wheel 
With a lens on said table exceeds a predetermined 
degree. - 

9. A lens grinding machine; comprising a ro 
tatably mounted abrading wheel; means for ro 
tating Said wheel; a lens carrying table; means 
Supporting Said table for rotation about an axis 
which intersects the axis of rotation of said wheel 
at right angles and for axial movement toward 
and away from the periphery of said wheel; means 
for rotating Said table; and means for displacing 
said table toward the periphery of said wheel in 
cluding a lever pivotally mounted intermediate its 
ends for rocking movement in a vertical plane, 
means for connecting one end of said lever to said 
table, said lever being formed so that a line ex 
tending through the pivot of the lever and the 
other end of the latter inclines upwardly rela 
tive to the horizontal when the ever is positioned 
for locating said table away from the periphery 
of said Wheel, and free hanging weights suspended 
from said other end of the latter and applying 
a linearly acting constant force to said other end 
of the lever thereby continuously urging said lever 
to rock in the direction causing said other end to 
move toward a horizontal line extending through 
Said pivot of the lever So that the moment arm 
Of Said force increases as the lever rocks in said 
direction for increasing the turning moment in 
pOSed on Said lever as said table is rocked toward 
the periphery of Said wheel. 

10. A lens polishing machine comprising a ro 
tatably mounted abrading wheel; means for ro 
tating Said Wheel; a lens carrying table; means 
Supporting Said table for rotation about an axis 
which interSects the axis of rotation of said wheel 
at right angles and for axial movement toward 
and away from the periphery of said wheel; means 
for rotating Said table; and means for displac 
ing Said table toward the periphery of said wheel 
With a force increasing progressively as the table 
moves a predetermined distance in that direction 
and then gradually decreasing, the last mentioned 
means including a cylinder having a pressure fluid 
operated piston working therein, means connect 
ing said piston to said table so that movement of 
Said piston in One direction effects displacement 
of Said table to Ward the periphery of said wheel 
and movement of said piston in the other direc 
tion effects displacement of said table away from 
said periphery, valve means for controlling the 
supply of pressure fluid to said cylinder, means 
continuously tending to condition said valve 
means for supplying pressure fluid to said cylinder 
to move said piston in said one direction, said 
valve means being formed with a metered by 
paSS So that, With Said Valve means in Said con 
dition, preSSure fluid is Supplied to Said cylinder 
to apply a progressively increasing force against 
said piston in opposition to the movement of the 
latter in said one direction. 

11. Allens polishing machine according to claim - 
10, further comprising electrical means operative, 
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when energized, to condition said valve means for 
supplying pressure fluid to said cylinder to move 
said piston in said other direction, and an elec 
trical circuit connected to said electrical means 
for energizing the latter including a normally 
open switch and a thermal responsive element 
located on said table to respond to the tempera 
ture of a lens on the latter and Operative to close 
said circuit in response to the rise of the tempera 
ture of a lens on the table above a predetermined 10 Numbel' 
degree. 

12. In a lens grinding or polishing machine of 
the described character; a rotated table for Sup 
porting a lens, a cushioning insert in Said table 
to underlie a lens on the latter, a resilient lens 
retaining member fixed to said table at a side of 
said insert, radially adjustable, resilient lens re 
taining members carried by said table at other 
sides of said insert to enclose a lens receiving Space 
With said fixed retaining member to accommodate 
lenses of different sizes, and means carried by 
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Said table for holding a lens axially against said 
insert. 

ATFRED, IOILLER. 
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