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Application filed April 15, 1929, serial No. 355,280, and in Germany April 17, 1928. 
The invention relates to a machine for 

grinding and polishing optical lenses, spec 
tacle glasses, and the like which is so con 
structed as to be capable of producing au 
tomatically a product which is absolutely 
uniform in an optical sense. The principle 
underlying the operation of the machine is 
that the glass elements forming the work 
pass intermittently in succession through a 
series of operating stations, which are ar 
ranged concentrically to a rotary head ad 
justable in uniform angular steps, each sta 
tion comprising a grinding tool having the 
desired spherical surface and rotating about 
the axis thereof and a work carrier co-op 
erating alternately in pairs with these 
grinding tools. 
In the known 

the grinding tools consisting as usual of 
soft metal shaped on their working surfaces 
according to the spherical surface to be pro 
duced by the grinding operation i åre mov 
ably and freely connected with their driv 
ing axis of rotation so that during the grind 
ing operation they bear on the shaped sur 
face of the work itself. This arrangement 
which is also usual in most of the hand act 
uated lens grinding apparatus has the dis 
advantage that the surface of the grinding 
tool which determines the grinding shape 
continually alters owing to the more or less 
non-uniform wear caused by the rough 
grinding material. The ground surface of 
the work is also obviously modified corre 
spondingly, and therefore a definite. desired 
surface can only be obtained by constantly 
supervising the progress of the wear so that 
the grinding operation can be interrupted 
when the desired shape. is attained. The . 
continual alteration in shape of the grinding 
tool can only be compensated by frequently 
exchanging and reconditioning the tool, 
thereby excluding theoretically and practi 
cally automatic operation of the machine in 
the sense of producing a uniform product 
of manufacture having predetermined op 
tical properties without supervising indi 
vidualgrinding operation?. 
In the machine which forms the subject 

of the invention the aforesaid hindrance to 

lens grinding machines, 

the automatic. operation of the machine, is 
removed, for instead of regulating the slid 
ing and rotary movements on the surface 
of the work being operated on by the sur 
faces themselves I impart positive transverse 55 
oscillations, to one of the two temporarily 
co-acting elements about a transverse axis 
which passes through the centre of curva 
ture of the surface to be produced and the 
axis of rotation of the other element or for 
the purpose of obtaining special corrective 
results through a point located at an accu 
rately calculable small distance from said 
centre of curvature, and also as before 
through the axis of rotation of the other 
element. 
The necessary grinding pressure is pro 

duced by causing the element which is not 
adapted to carry out a transverse oscillatory 
movement to be yieldingly pressed upwards 
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in an axial direction against the oscillating 
element. This pressure maybe produced by 
a weighted lever and can obviously be ac 
curately regulated. 
According to the invention the transverse 

ly oscillating elements. constructed as work 
carriers are mounted on a part of the ma 
chine which is rotatable intermittently after 
the manner of a rotary head. The oscillat 
ing elements are further arranged at uni 
form angular distances on the rotary head 
with their oscillatory axes radially disposed 
in relation to the axis thereof. The non 
oscillating elements of the individual sta 
tions mechanically rotated about the optical 
axes of the surfaces to be worked are pref 
erably arranged parallel to the axis...of rota 
tion of the rotary head. . 
A machine according to the invention is 

illustrated in the accompanying drawings in 
which :- 

IFigure 1 is a sectional elevation, 
Figure 2 is a plan view corresponding to 

Figure 1, 
Figure 3 is a sectional plan on the line 

III—III of Figure 1 of part of the machine. 
Figure 4 is a vertical section on the line 

IV- IV of Figure 1 of a part of the ma 
chine. 
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Figure 5 is a vertical section on the lines 
W-V of Figure 1. 

Figure 6 shows diagrammatically partly 
in elevation and partly in section the main 
features of a modification of the invention 
in which the rotary grinding spindles are 
arranged horizontally. 

Figure 7 is a plan view corresponding to 
Figure 6. 

he base plate 1 of the machine carries 
centrally a vertical cylindrical column 2 
provided with a flange 3 by which the 
column is secured by screws 4 to the base 
plate. A hollow shaft 5 embraces the 
column and is rotatably supported at its low 
er end on a foot bearing ring 6, which is 
non-rotatably connected by a screw with 
the column 2. The upper end of this hol 
low shaft carries a bell-shaped rotary head 
8 non-rotatably connected therewith and pro 
vided with a number of horizontal oscilla 
tory axes 10 radially disposed relatively to 
the axis of rotation of the rotary head and 
angularly equi-distant from one another. 
The inner ends of the oscillatory aXes are 
carried in ball bearings 11 lodged in the 
wall of the hollow shaft 5. On the outer 
end of each of the oscillatory axes is secured 
a boss 13 and oscillatory arm 14. The boSS 
13 is supported by a ball bearing 12 mount 
ed in the cylindrical wall of the rotary 
head. The arm 14 carries a guide 15 having 
its path of movement extending vertically 
to the oscillatory axis. A slide 17 is mount 
ed in the guide and is adjustable therein on 
both sides of the oscillatory axis by means 
of a screw spindle 16. The slide 17 carries 
in a cylindrical hole parallel to the guide 15 
an exchangeable and passively rotatable 
work holder 19 on the lower end of which 
the work 20 formed for example by a con 
vex-concave lens is arranged. The work 20 
is held against the end face of the Work 
holder by the co-operation of a suction box 
21 which in known manner is placed under 
vacuum. The suction box is connected by 
a canal 23 extending through the work hold 
er 19 and an upper retaining cap 22 there 
for with an adjacent pipe 24 which com 
municates with a suitable air suction pump. 
A toothed sector 25 is secured on each of 

the oscillatory axes 10 in the interior of the 
rotary head and engages with a similar sec 
tor 27 supported on a pin 26 on the inside 
of the head. This sector 27. carries a cam 
roller 30 on a lateral arm 29 capable of oscil 
lation in an axial plane radial to the pin 26 
about a pivot 28. The roller 30 is normally 
caused to engage in a groove 32 of a cam 
drum 33 by means of a plate spring 31 act 
ing on the lateral arm 29. The drum 33 is 
supported on a framehead 35 by means of 
an annular flange 34 arranged on the upper 

65 end of the drum and by its inner cylindrical 
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surface bearing against appropriate surfaces 
on the framehead 35 which is secured by 
means of two columns 36 to the base plate 
so as to be co-axially mounted with the col 
umn 2 and rotary head 8. The cam drum is 
prevented from longitudinal movement in 
the upward direction by an annular plate 
37, and is provided at its lower edge with a 
toothed crown 38 engaging with a driving 
Wheel 39 rotating around a pivot pin 40 se 
cured to the side of the head 35. The boss 
of the driving wheel 39 carries a chain wheel 
41 connected by a chain 42 to a chain wheel 
43 of an electric motor 44 by which it is 
driven. The motor 44 is mounted on a lat 
eral bracket 45 of one of the columns 36. 
In the region of the lower end of each 

of the work holders 19 a grinding tool 46 
made of suitable metal or the like is ex 
changeably secured to the upper end of a 
spindle 47 which extends longitudinally 
through a hollow spindle 48 parallel to the 
axis of rotation of the rotary head. The 
spindle 47 is non-rotatably connected with 
the spindle 48 as indicated by the spring bar 
49 but is capable however of longitudinal 
adjustment in the spindle 48. The hollow 
spindle is supported at its upper end by 
means of a ball bearing 50 in a bearing block 
51 secured by means of screw bolts 52 to an 
annular platform 53 carried by the casing 
54 of the machine. The lower end of the 
hollow spindle is supported in a ball bearing 
55 which is mounted in an inwardly directed 
annular projection 56 of the casing 54 by 
means of a screw plug 57. A cord pulley 58 
is secured to each hollow spindle and can 
be driven in common with other pulleys by 
a cord 59 driven by a motor (not illus 
trated) in order to impart the necessary 
drive to the tool spindle 47 and the grinding 
tool 46. The lower end of each of the spin 
dles 47 is connected with a cross beam 66 
so as to be immovable in the longitudinal 
direction relatively thereto by means of a 
channel bearing held in position by a screw 
cap 60. The cross beam 66 is mounted on 
the upper end of a pressure rod 67 adjust 
able longitudinally and guided at its lower 
end in a block 68. A pin 70 is rotatably 
mounted in a horizontal axis in the forked 
end of a lateral arm of the block 68. A 
compensating lever 71 is oscillatably car 
ried by the pin 70 and consists of two bars 
connected in parallel so as to leave an in 
termediate space. This compensating lever 
is loaded at its inner end by a counterweight 
72 and at its outer end engages an adjust 
ing collar 75 by means of a fork 73 and two 
lateral pins 74. The collar 75 is longitudi 
nally movable on the rod 67 and can be 
set in an adjusted position by means of a 
pressure screw 76. The transverse member 
66 carries a collecting vessel 78 by means of 
two columns 77 longitudinally movable 
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through suitable apertures in the casing of 
the machine. The upper end of the collect 
'ing vessel or receiver 78 surrounds the 
grinding zone during the grinding operation 
and serves to receive the particles flung of 
during the grinding operation. The re 
ceiver is made annular for the purpose of 
allowing the passage of the spindle 47. 
Whilst the grinding tool 46 is rapidl 

rotated by means of its spindle 47throug 
the medium of the pulley 58 and spindle 48 
it is pressed by the counterbalance lever 
71 with the desired grinding pressure 
against the contacting surface of the work 
20 which is being operated on. As through 
the medium of the drum 33 constantly be 
ing rotated by the motor 44 and the inter 
mediate action of the two toothed sectors 
25 and 27, the work holder 19 is moved to and fro parallel to a vertical plane passing 
through the axis of rotation of the tool 
spindle, completely uniform, wear on the 
operative surface of the grinding tool is ob 
tained whilst permanently maintaining the 
maximum value and the co-axial position of 
its centre of curvature with the grinding 
rotation. 
The grinding material is fed to the op 

erative position through a small tube 79 
from a storage container 80 which is mount: 
ed at the upper end of a standard 81 secured 
to the platform 33. A feeler or lever 88 i? 
movably arranged on a lateral arm.82 of 
the standard so that its point, preferably 
consisting of a diamond is disposed in the 
vicinity of the upper surface of the grind 
ing tool 46. A contact-making member 84 
is arranged adjacent the opposite arm of the 
lever 83, and its terminal is connected by 
a wire conductor 85 passing downwards 
through the interior of the standard 81 to 
the winding of a ?????? coil 86, which by means of an angle bracket 87 is fixedly 
mounted on the lower annular projection 56 
of the casing 54. The movable magnet core 
88 of this coil is provided on a swinging 
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lever 89 rotatable about a pir 90 carried 
by the casing. The lower inwardly direct 
ed and of said lever lies adjacent an in 
clined abutment surface 91 provided on top 
of the transverse member 66. The propor 
tions and co-operation of the parts are such 
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that when the effective grinding surface of 
the work reaches a predetermined limiting 
position corresponding to the desired thick 
ness of the work the contact 84 is closed 
under the action of the feeler 83 and there 
by the coil 86 is energized. The core 88 
and with it the supporting lever 89 is there 
by moved inwardly so that the latter con 
tacts with the abutment surface 91 and 
takes over the supporting of the load of 
the counter-weighted lever 71. By so do 
ing further undesired continuation of the 
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grinding action on the work concerned is 
interrupted. 
A further arrangement for avoiding any 

undesired grinding action is provided and 
adapted to come into operation when the 
work carried by the holder 19 concerned 
breaks or slips out or even when the holder 
has not been fed with work. For, this pur 
pose a suction cylinder 92 is secured to 
the lower edge of the rotary head at each 
operating station. The piston rod 94 of a 
piston 93 movable within the cylinder is 
loaded at its lower free end with a weight 
95. The upper closed end of the cylinder 
communicates by a connection 96 with the 
suction pipe 24 connected to the suction box 
of the associated work holder 19 and com 
'municating through the medium of a throt- . 
tle 97 provided below the connection 96 
with the pump producing the necessary vac 
uum. In the line of movement of the weight 
95 and below the suction cylinder is dis 
posed a lateral arm 98 of a supporting lever. 
99 which oscillates about a pin 100 secured 
to the casing. The end of the lever 99 which 
is forked as indicated at 101 can be set in 
the path of the adjusting bush 75 secured 
to the rod 67. When owing to breakage or 
absence of the work the suction box of the 
associated work holder is not closed to at 
mosphere, the piston 93 which under ef 
fective vacuum is normally held in its up 
per position moves downwards under the 
load of the weight 95 and contacts with the 
lateral arm 98 causing the supporting lever 
99 to oscillate so that its forked end 101 
moves in the path of the adjusting collar 
75 and thereby preventing the undesired 
upward movement of the pressure rod of 
the grinding spindle and grinding tool. By 
these means in such cases the destruction of 
the grinding surfaces is avoided. 
A motor 102 mounted on a bracket surface 

103 of the casing 54 serves for the inter 
mittent rotation of the rotary head by which 
the work elements are brought in succession 
to the different operating stations. A worm 
104 is provided on the motor shaft and 
drives a worm wheel 105 of a counter shaft 
which in turn through the medium of a 
worm 106 drives a second worm wheel 107 
causing a control shaft 108 to rotate at a 
slow speed in accordance with the desired 
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duration of the individual operative periods. . . 
The shaft 108 carries near its inner bearing 
a crank pin 109 which so co-operates with 
a Maltese cross 111 mounted on a parallel 
countershaft 110 that the latter remains sta 
tionary for the greater part of the rotation of 
the control shaft, but during the remainder 
of the rotation of the control shaft is rotated 
through a definite angle. This intermittent 
angular rotation is transmitted by two bevel 
wheels 112 and 113, vertical shaft 114, and 
a gear wheel 115 mounted thereon to a 
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toothed crown 116 secured to or formed on 
the lower end of the hollow shaft 5. 
In order to clear the path of movement 

for the tool holder and the work carried 
thereby during this intermittent movement 
of the rotary head, a return device is pro 
vided which is actuated by a cam 117 mount 
ed on the control shaft 108. This cam acts 
for a certain period of its rotation through 
the medium of a roller 118 on a rod 119 
which is guided in an arm 120 on the cas 
ing 54 and which is connected at its upper 
end to a lever 121 mounted on the axle 70 
supporting the counter-balance lever 71. 
These axles 70 are connected by universal 
joints 122 or similar means in such a man 
ner that they rotate together. The boss of 
a lift arm 160 non-rotatably connected with 
the axle 70 is arranged between the two bars 
of each compensating lever 71, and at its end 
located below the loaded arm of the latter 
is provided lateral projections 161 so that 
without interfering with the ordinary free 
oscillating movement of the lever 71 they are 
capable upon sufficient upward movement of 
contacting therewith. By the action of the 
lever 121 and the cam 117 all the counter 
weighted levers are therefore so moved in 
unison that by means of the pressure rods 
67, the associated grinding spindles and tools 
and also through the medium of the cross 
members 66 and the columns 77, the collect 
ing containers 78 are moved down to such 
an extent that they pass out of the region 
of rotation of the lower ends of the work 
holders 19. 
In order to determine accurately the angu 

lar position of the rotary head in the indi 
vidual operating stations, the head is pro 
vided near its lower edge with appropriately 
spaced apertures 123 in which a pin 124 en 
? This pin is movably arranged in a 
radial direction in a guide bush 126 carried 
by a part 125 of the casing 54 and is adapted 
to be brought out of engagement against 
the action of a spring 128 by means of a bell 
crank lever 127 pivotally mounted in the 
part 125. 

For this purpose the horizontal arm of 
the bell crank lever 127 is connected with a 
pressure rod 129 carrying at its lower end 
beneath the arm 120 a roller 130 coacting 
with a cann 131 mounted on the control 
shaft 108. The cam on this shaft is so con 
structed that before the commencement of 
an angular movement of the Maltese cross 
111, the cam 131 lifts the roller 130 and 
thereby retracts the pin 124 from its en 
gagement position in the hole 123 concerned. 

In order to provide for cleaning the work 
and the work holders between two successive 
grinding operations for the purpose of re 
moving adherent coarse grinding material 
the rotary head is not moved from station 
to station in a single step but in two steps 
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so that in the intermediate position the work 
can be subjected to the action of a washing 
or rinsing device. For this purpose wash 
ing tanks 132 are arranged between the op 
erating stations. Each of the tanks is car 
ried by a column 133 supported by the 
transverse member 66 of the adjacent grind 
ing spindle in the direction of movement, 
each column 133 participating in the move 
ment of the transverse member and being 
guided vertically in the casing 54 as indi 
cated at 134. The washing tank is open at 
the top and is supported at such a height 
that during the upward movement which 
it makes with the transverse beam the lower 
end of the work holder is immersed in the 

70 

80 

water contained in the tank. The tanks 
are each fed by an inlet pipe 135 and are 
provided with an outlet pipe 136, the up 
per end of which ensures uniformity in the 
height of the rinsing fluid. Owing to the 
oscillatory movement which the work hold 
ers undergo continually during the opera 
tion as hereinbefore described, and therefore 
also during the rinsing periods the clean 
ing action of the washing fluid is very much 
enhanced so that the grinding residues are 
removed with certainty from the work and 
tool holders. 
In order to remove the finished work from 

the ends of the tool holders and to exchange 
it for new work to be operated on, a feed 
table 137 is provided in place of a grinding 
spindle at a position on the machine where 
the exchange is effected. The table 137 can 
be operated about a vertical shaft 138. 
Centering abutments 139 and 140 are pro 
vided near the circumference of the sur 
face of this feed table and at appropriate 
radial distances from its axis in the receiv 
ing position of the work holders. For ex 
ample four of such abutments are provided 
displaced 90° with respect to one another, 
and are yieldingly arranged in pairs on 
plate springs 141. The feed table 137 is 
moved downward before the commence 
ment of each intermittent rotary movement 
by being connected, for example, with one 
of the cross beams 66 or by other suitable 
auxiliary means, and is then rotated through 
a right angle. In the succeeding upward 
movement one of the four receiving posi 
tions approaches the end of the work hold 
er temporarily directed towards the receiv 
ing device into this co-axial movement. 
During the first approaching movement 

to the work holders the action of the stic 
tion air holding the work against the 
work holder is temporarily relieved, for 
example, by automatically opening an air 
valve (not illustrated) so as to allow the 
work to be released from the workholder 
and deposited on the feed table. In the 
meanwhile the succeeding receiving station 
of the feed table rotating in the direction 
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of the arrow 142 has been supplied with 
fresh work which is lifted by the succeed 
ing intermittent rotation of the feed table 
against the empty tool holder. Hereupon 
the suction action on this tool holder is re 
stored so that the work is securely held in 
its correct position on the under surface 
of the holder, and in the succeeding down 
ward movement of the receiving table is 
taken therefrom. The work to be operated 
On in the machine may be placed on the 
receiving position of the feed table and re 
moved therefrom in a finished condition 
either by the hand of the operator or by 
any suitable automatic device replacing this 
hand manipulation. A. 
The work supplied to the work holders of 

the machine in this manner is conveyed dur 
ing the intermittent rotation of the rotary 
head of the machine in the direction of the 
arrow 142, Figure 2, through the whole. 
Series of operating stations. Suitably 
selected grinding material is supplied at the 
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different positions and the work is subjected 
first of all to a coarse grinding action, then 
to fine grinding and finally, for example, at 
the last four stations to polishing. Between 
each station as previously described the work 
is immersed in a rinsing tank in which the 
grinding material remaining from the oper 
-ation carried out at the previous station is 
removed. 
In order to be able to carry out the polish ing operation effectively it is necessary or 

at least preferable not to allow the tool to 
act uniformly over the entire surface of the 
work, but to increase or reduce the effective 
pressure alternately at the inner and outer 
zone of this surface. This is attained in the 
machine by slightly altering the effective 
distance of the work holder from the oscil 
latory axis thereof at the different stations 
where polishing occurs by shifting it alter 
nately to both sides of the centre of curva 
ture of the surface to be polished. 
For this purpose and as indicated in the 

drawings a toothed wheel 144 is arranged on 
the upper end of each of the screw spindles. 
16 above the guides 15. Pawls 145 or 146 
are so arranged at certain distances in front 
of the operating station on arms 147 secured 
to the platform 53, that these wheels 144 
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enter into rotary engagement during the 
intermittent rotary movement alternately 
with one of the inner pawls 145 and one of 
the outer pawls 146. The adjustment is so 
determined that the angular movement of 
the wheels thereby produced in the reverse 
direction is the same, so that before the 
finished work is deposited the correct mean 
oscillating position of the work holder 19 is 
attained. . 
A rinsing tank constructed as hereinbefore 

described is preferably arranged between the 
last polishing station and the delivery table 

grammatically illustrated in Figures 6 and 7 

for the purpose of removing the polishing 
residue before the finished work is deposited 
on the table. . 

In the modification of the machine dia 
the grinding axes of the different operating 
stations are radially arranged relatively to 
the shaft 149 of the rotary head 150 mounted 
centrally of the base plate 148. The work 
carriers are mounted on the ends of oscil 
latory arms 151 which are longitudinally ad 
justable in bearings 152 supported on pivot 
pins 153 tangentially arranged to the direc 
tion of rotation of the rotary head. A cam 
ring 154 acts on the inner ends of the pivoted 
arms and is continually rotated by any de 
sired motor power so that by co-operation 
of springs 155 the pivoted arms are caused 
to carry out an uninterrupted up and down 
movement. The grinding spindles 156 are 
so arranged radially to the rotary head that 
at each operating station the middle plane 
of oscillation of the pivoted arm or the 
work carrier coincides with the vertical 
plane through the axis of rotation of these 
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grinding spindles. Each grinding spindle is 
also longitudinally adjustable in a hollow 
axle 157 which is supported in a bearing 158 
mounted on the outer part of the base plate 
148 and which carries a driving pulley 159 
effecting the rotation of the grinding spindle. 
The necessary grinding pressure is pro 
duced by means of weight-loaded bell crank 
levers, or the like which tend to move the 
grinding spindles inwardly in a radial direc 
tion and which are controlled by suitable 
means so that before each infermittent mo 
tion of the rotary head, said spindles may 
be withdrawn from the operative position 
and thereafter returned. 
I claim: is 
1. A machine for grinding lenses in which 

the work is subject to coarse grinding, fine 
grinding and polishing at successive sta 
tions arranged in a circular series, the com 
bination of grinding tools rotatably mount 
led at the respective stations and having the 
desired surface of curvature, a rotary head, 
work holders, supports for said work hold 
ers, pivotally mounted on said rotary head 
to permit the oscillation of said work hold 
ers about points on the axis of said respec 
tive tools at approximately the centers of 
curvature of the surface to be ground, and 
means for intermittently rotating said head 
for moving said work holders from station 
to station. 

2. The machine claimed in claim 1 where 
in means is provided for independently ad 
justing the work holder supports so as to 
permit the radius of oscillation to be varied. 

3. A machine for grinding lenses in whicli 
the work is subject to coarse grinding, fine 
grinding and polishing at successive sta 
tions arranged in a circular series. the com 
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bination of a rotary head, a series of hol 
low spindles arranged around said head, 
means for rotating said spindles, shafts ad: justably and yieldably supported in said 
spindles, and adapted to be rotated thereby, 
grinding tools carried by said shafts, Work 
holders pivotally mounted on said head and so supported and arranged as to permit their 
oscillation about points located on the axes 
of the spindles at approximately the centers 
of curvature of the surfaces to be ground 
and means for intermittently rotating said 
head to move said work and holders from 
station to station. 

4. In a lens grinding machine, a longi 
tudinally movable rotary shaft, a grinding 
tool mounted at one end of the shaft, means 
for feeding the tool to the work during 
grinding, said means consisting of a mov 
able thrust bearing for said shaft, a weight 
ed lever connected to said bearing and means 
for automatically stopping the feeding at 
a predetermined point, said last named 
means consisting of a feeler adapted to be 
engaged by the grinding surface of said tool 
an obstacle moved into the path of feed and 
electrical operating means for said obstacle 
controlled by said feeler. 

5. The machine claimed in claim 3 where 
in means is provided for temporarily re 
tracting the grinding tools as the work hold 
ers are moved from station to station. 

6. The machine claimed in claim 3 where 
in washing tanks are located between adja 
cent stations and means is provided for au 
tomatically dipping said holders and work 
carried thereby into said tanks as said hold 
ers and work are moved from station to sta 
tion. 

7. A machine for grinding lenses in which 
the work is subject to coarse grinding, fine 
grinding and polishing at successive sta 
tions arranged in a circular series, two 
groups of cooperating elements, consisting 
respectively of grinding tools and work 
holders, the elements of one group being 
rotatably mounted at the respective sta 
tions, a rotary head, supports for the elle 
ments of the other group pivotally mounted 
on said rotary head to permit oscillation 
of the elements of said other group about 
points on the axis of rotation of the elle 
ments of said one group at approximately 
the centers of curvature of the surfaces to be 
ground, and means for intermittently ro 
tating said head for moving the elements 
of said other group from station to station. 

8. The machine claimed in claim 7 where 
in means is provided for adjusting the sup 
ports so as to permit the radii of oscilla 
tion to be varied. 

9. In a machine for grtinding lenses in 
which the work is subject to coarse grind 
ing, finegrinding and polishing at succes 

65 sive stations arranged in a circular series, 
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the combination of grinding tools rotatably 
mounted at the respective stations and hav 
ing the desired surface of curvature, a rot. ary head, oscillating work, holders carried 
by said head, means for oscillating said Work 
holders and means for intermittently rotat 
ing said head for moving said work holders 
from station to station. 

10. The machine claimed in claim 9 where 
in means is provided for automatically ad 
justing the work holders so as to permit the 
radii of oscillation to be varied from any 
station to any other station. 

11. In a machine for grinding lenses in 
which the work is subject to coarse grind 
ing, fine grinding and polishing at Succes 
sive stations arranged in a circular Series, 
the combination of grinding tools rotatably 
mounted at the respective stations, a rotary 
head, lens holders carried by said head 
a rotary cam, connections between said head 
and cam for oscillating said lens holders 
during grinding and means for intermittent 
ly rotating said head to move said lens hold 
ers from station to station. 

12. In a machine for grinding lenses in 
which the work is subject to coarse grind 
ing, fine grinding and polishing at Succes 
sive stations arranged in a circular series, 
the combination of grinding tools rotatably 
mounted at the respective stations, a rotary 
head mounted inside said circular series, 
lens holders carried by said head, a rotary 
cam concentric with said head, connections 
between said head and cam for oscillating 
said lens holders during grinding and means 
for intermittently rotating said head to move 
said lens holders from station to station. 

13. In a machine for grinding lenses, co 
operating elements comprising a circular 
series of work holders and a circular series 
of grinding tools, a rotary head for sup 
porting the elements of one of said series, 
a rotary cam arranged concentric with said 
head, connections between said cam and the 
elements of one of said series for oscillating 
said last named elements, means for rotating 
the elements of the other said series and 
means for intermittently rotating said head 
so as to bring each of the elements of the 
series carried thereby into successive posi 
tions to cooperate successively with the elle 
ments of said other series. 

14. An automatic lens grinding machine 
comprising a rotary grinding tool, a suc 
tion lens holder, a source of suction there 
for, means forming a suction passage be 
tween said source and holders and means 
located in said passage and operative at pre 
determined increase in the pressure therein 
and means controlled by the operation of 
said last named means for preventing con tinued grinding. 

15. In a machine for grinding lenses in 
which the work is subject to coarse grinding, 
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fine grinding and polishing at successive 
stations arranged in a circular series, a com 
bination of grinding tools mounted at the 
respective stations, a rotary head, lens hold 
ers carried by said head, a common means 
for turning said lens holders, during grind 
ing, about the axis of curvature of the sur 
face to be ground and means for intermit 
tently rotating said head to move said lens 
holders from station to station. 

16. In a machine for grinding lenses in 
which the work is subject to coarse grinding, 
fine grinding and polishing at successive 
stations arranged in a circular series, a com 
bination of grinding tools rotatably mounted 
at the respective stations and having the 
desired surface of curvature, a rotary head, 
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work holders carried by said head, means 
for turning said work holders, during grind 
ing, about the axis of said surface of curva 
ture and means for intermittently rotating 
said head for moving said work holders from 
station to station. 

17. In a machine for grinding lenses, coop 
erating elements comprising circular series 
of work holders and a circular series of 
grinding tools, a rotary head for support 
ing the elements of one of said series, com 
non means for oscillating each element of 
one of said series, means for rotating the 
elements of the other of said series and 
means for intermittently rotating said head 
so as to bring each of the elements of the 
series carried thereby into successive posi 
tions successively with the elements of the 
other series. 

In testimony whereof 30 March 1929 affix signature. 
JOSEF DESENBERG. 
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