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() Improvements in or relating to lens edge grinding machines.

@ in a multi-wheel lens edge grinding machine of a type
defined there is a difficulty in providing positive drive to dis-
place the frame (16) between the different grinding positions
whilst aliowing the frame to ““float’’ during the grinding opera-
tion. This difficulty is resolved by driving the frame via a cam
‘plate engaged by the frame and which plate affords. positive
transverse engagement with the frame whilst the frame is
elevated and a less restricting engagement with the frame
when the frame is lowered to a grinding position.

Croydon Printing Company Ltd.
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INPROVEMENTb IN OR RELATING TO LENS EDGE
GRINDING MACHINES.

This invention relates to lens edge grinding
machines and more particularly to so-called "multi-
wheel" lens edge grinding machines for grlndlng the
edges of spectacle and the like lenses.

Multi-wheel lens edge grinding machlnes are well

- known in the art and chventlonally comprise -a base

housing, & freme mounted atop the base and pivotable
about a horizontal axis, a driven shaft supporting a

- plurality of grlndlng wheels within' the base to present
-the upper regions of the grinding wheels through an
‘openlngrln an upper surface of the base housing, and

co-axially aligned lens supports presented by the
frame and intended to engage the major faces of a lens
therebetween. The pivotal axis of the frame, the axis
of said driven shaft, and the common axis of the lens
supports are all parallel, the frame is arranged for
displacement in the direction of its pivotal axis to
allow a supported lens to be engaged selectlvely with
any one of said grinding wheels, and means are prov1ded

- for rotating the lens supports in accordance with a

predetermined programme.

In all convéntional”lens”edge grinding machines
the flrst grinding wheel is a plain cylxndrlcal
wheel intepded to rough grlnd the lens to a desired
perlpheral cqnf}guration and the second grinding
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ﬁheel'ie intenaed te;impérf therdesifed'peripheral '
cfoss-sectirdn on the lens. As diff'eren‘b lenses Often;,
require different perlpheral cross—sectlons it is
convenient to mount at least. two different "second"
grinding wheels on the shaft and whereby the operatbr,
may select the desired "second" grinding wheel to be
used for each lens. . ” e '

To obtein the desired peripheralpcenfiguration for

the lens, one of the lens edge supports conveniently

" carries a cam, engegeablefwith;aﬁcanvil'individually'

set to each of the grinding wheels, and the cam is
rotated with the lens thus to angularly adjust. the
frame-relative to the base'during-grindihg so fhat'
the desired peripheral conflguratlon is 1mparted to
the lens. » : - : : :

~With many lenses the perlphery of the lens does not:'

lie in one plane and whilst with the flrstrgr;ndlng, and

in fact with. many second grindings; the frame is =
advantageously allowed to- "float" transversely to permit
“*that part of the lens edge in. contact W1th,the grlndlng

wheel to "self locate" with respect to- the wheel - other

. "second" grinding operations require a more positive

guide to effect dlsplacement of the frame relatlve to

" the base., e
' - Thus, it is often -required to grlnd a "V" Tib,: w1th

" a base sthaller than the thickness of the ‘edge of the
lens to follow a particular path'abOﬁt the periphery -

of the lens. This "V" rib is normally ground: finished

on a "second" grinding wheel snd; to obtain the des1red ‘

path for the "V" rib, a peg on the front,of the frame
is arrenged to engage a cam surface, frequently formed
on one edge of a metal member, mounted on the base and

-whereby the frame is t:ansversely diSpleced;'as'said

frame is-angularly displaced about,i£S'pivotal axis
during grinding, to cause the.lens to displace relative
to the grinding wheel as saidvlens;rotates.rg»Suchr

L
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a cam is, hereinafter, referred to as the "lens cam".
Conventional multi-wheel lens edge grinding

machines of the type defined above suffer from a number

of inherent defects, one of which is in correctly and |

~accurately displacing the frame to its different

positions relative to the base. With some machines -

the lens. supporting part of the frame is elevated and

lowered by pneumatically or hydraulically operated

- piston and cylinder arrangements but the transverse
'displacement'is,effected by the frame sliding under

gravity along inclined guide ways until it abuts pre-
fixed stops, by eléctrical magnet means,,such as
solenoids or the like devices which act directly on the
shaft upon which the frame is mounted, or by extremely
complicated programming devices. With at least the

-first two such arrangements, the frame,.at least in its

end locations, is continuously biased against a stop
and the third arrangement is extremely expensive to
manufacture and maintain. - , 7

Further, when electrical holdlng means are
provided for retaining the frame in a de51red 1ocation,

there is always a chance that a fault in the electrical

circuit of the machlne, or a malns fault, can render the
electrical locating means 1neffect1ve and the lens may
thereby be ruined. - '
- A further danger in utlllzlng a stop means which
creates permanent forces between the frame and the base -
is that, with time, wear on the stop members can so

, displace the frame relative to the grinding wheels that

the machine becomes defective and, in a continuous
production process, a largernumber of lenses can be
ruined before the defect is observed.
The present invention as clalmed is intended to
avoid: the inherent defects in prior art machines. '
According to the present invention there is

" provided a multi-wheel lens edge grinding machine

x
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comprising a base hou51ng,a plurallty of grlndlnp wheels
on a common shaft supported by said. hou51ng a motor for
rotetlng said grlndlng wheels in unison and a lens

'rsupport frame plvotally attached to the base hou31ng via
- a pivot shaft parallelto the common shaft of said- grlnd—

ing wheels to permit the frame to dlsplace between a
low pdsitidn, in whieb arlens supportedrby said frame

'is engageable by one or other of said grinding vheels

and a high position, in which a lens supported by said
frame is elevated to a position clear of all said

‘grinding vheels, said frame further beingidisplaceablef
in the direction of its pivot shaft to permit a lens

Supported'by'said,frame to be selectively_engageable
with each of said grinding wheels, characterised by a
cam plate within said base hous1ng adapted to posxtlvely ,
engage an element of said frame when said- frame 1s in |
an elevated position, and a drive arrangement for.

;'p051t1ve1y dlspla01ng said cam plate in the general
- direction of the seid plvot shaft. '

Thus, with such a cam plate, the frame is
positively engaged for mitual transverse dlsplacement

with the cam plate when the frame is elevated from the

grinding position. ,

Preferably the cam plate 1ncludes a cam openlng
therethrough and sala frame element always proaects 1nto
said opening.

The opening preferably includes a slot—llke part
into which the frame element proaecterwhen the frame is
elevated, a part widerrthan eaid'slot»like part and
into which the frame element proaects when the frame is
lowered, and gulde surfaces for guldlng the frame element
from said wider part of said openlng 1nto sald slot as
the frame is elevatlng.

In one embodlment of the 1nventlon sald cam plate
is dlsplaced by an electric motor,actuable iny when
the frame is in an elevated position with respect %o



10

15

20

e5

30

0016524

-5-

the base housing,and conveniently said electric motor
drives the cam plate via & worm arrangement, '
Preferably a circuit for said motor includes a

micro switch adapted to be actuated to close the motor

circuit only when the frame is in its elevated posiﬁion.
Preferably also a circuit for said motor includes two
micro- switches, actuation of either one of which opens
the motor circuit, one said micro switch being adapted
to be actuated when. the frame displaces to one desired -
extreme transverse position and the other said micro
switch being adapted to be- actuated when the frame .
displaces to its other desired extreme transverse
position. ,

In a preferred embodiment the machine includes
a spring-loaded pivoted lever arranged to be angularly
displaced against its spring loading by .an element of
the frame to define one extreme position for the frame
in one direction of the axis of the pivot shaft, said
lever when so displaced serving to actuate one of said
micro switches to open the motor circuit thus to
terminate displacement of the cam plate and frame.

Preferably the spring acting on said spring
loaded lever has such rating that said spring returns
said lever to displace said frame from its said extreme

~position to .a desired position, as said frame lowers

and said frame element loses its positive engagement
with said cam plate. . : o

- With the frame element in the wider part of the -
opening when the frame is in its grinding position, a
degree of "float" is afforded to the frame during
grinding. |

Preferably both micro switches are actuated by

spring loaded inoted'levers and said levers limit the
displacement of the frame in the directions of the

" axis of the pivot shaft for the frame. Conveniently
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the sprlng loadlng for each lever eomprlses the
return spring: of the actuatlng member of the mlcro j
sw1tch assoclated w1th that lever.,rf ‘

In a preferred embodlment -one of Sald Sprlng 1oadedra,,ft'

plveted levers comprlses a cam lever adapted when '

'*engaged by the pin element presented by the" frame to -
“effect a controlled d;splacement of the frame in the ,
~direction of the plvotal ax13 of the frame - 1n depenﬁence’f7

upon - change in- the angular posmtlon.of the frame T

~relative to the base hous1ng. RN

In = further embodlment the machlne 1ncludes a.

”permanent magnet for: retalnlng the frame agalnst a'
- stop- substantlally flxed “with respect Yo the base
'hou31ng and . preferably the permanent magnet is

" mounted on the frame and 1s co-operable wmthea ferro~ff

magnetlc stop member attached to the base hous1ng., '
The 1nvent10n will now be described further by

) way of example w1th reference to the accompanylng

drawings in whlch-- - o Sl
Fig. 1 shows a multl—wheel lens edge grlndlng

~ machine in- accordanee W1th the 1nvent10n,

Fig, 2. shows, 1n.perspect1ve v1ew, the arrangement o

Tfor pos1t1ve1y dr1v1ng the frame 1n the dlrectlon of
© -~ ‘the pivotal axis of the frame,. '
25 -

- arrengement for the .machine and,

Fig. 3 shows,rln perspectlve vlew~ thésleﬁs;ea@flf

Fig, 4,shows, 1n ‘side v1ew, the frame stop B
arrangement for the frame locatlon most remote from R
engagement by the lens cam., - ,,'” oL

The mult1—wheel lens edge grlndlng machlne j
111ustrated 1n Flg. X comprlses a hou51ng i

r? presentlng a substentlally flat upper surface 12 w1th )
- two parallel brackets 13 and 14 upstanding from the 7;'}
:'rear edge region thereof. 4 shaft 15, rotatably

and -axially dlsplaceable in bearings presented by
brackets 13 and 14, has a. frame 16 secured thereto L
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and frame 16 co-axially supports rotatable lens
supports 17 and 18 parallel to the axis of:éhaft
15, , ,

The lens support 18 is rotatable by a motor 19
within frame 16 and support 18 extends outwardly of
the frame 16 to support a disc cam 20, the periphery -
of which is selectively engageabie with three anvils
21, 22 or 23. ' , ,

The housing 11 has a rectangular opening 12a in
surface 12 and the upper regions of three grinding
wheels 24, 25 and 26, in side by side relationship,
are exposed through'opening 123, The grinding wheels
24, 25 and 26 are mounted on a shaft 27, rotatably
sﬁpported within housing 11 and driven by a motor 28
within housing 1l.

The device described thus far conforms with
conventional multi-wheel lens edge grinding machines '
and operates as follows:—' ,

With the frame 16 elevated (rotated clockwise when
viewed in the direction of the arrow "A" in Fig. 1)
the lens supports 17 and 18 are separated to permit a
lens 29 to be introduced therebetween and the lens
supports 17 and 18 are then closed on the major faces
of the lens 29 to support lens 29 firmly therebetween.
A cam 20, conforming to the desired peripheral shape
for the lens 29, is secured on the lens support 18,
the motor 28 is started to rotate shaft 27 and grinding
wheels 24, 25 and 26 and, when the grinding wheels 24,
25 and 26 are rotating at operational speed and with
the frame 16 transversely located so that the periphery
of lens 29 lies in the plane of grinding wheel 26
(the first grinding wheel) frame 16 is lowered, by

“anti-clockwise rotation when viewed in the direction
-of the arrow "A" +to initiate the first grinding -

operation.
As the lens 29 will have an initial peripheral
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configuration greater than'thét required, and
greater than the perlpheral conflguratlon of - the '
cam 20, the grinding wheel 26 will be effectlve ,
upon the engaged peripheral edge ofrlens 29 as and
until the cam 20 engages the first anvil 23, which
is set to the perlphery of grinding wheel 26.~ At

this stage the motor 19 is started so that lens support -

18, with cam Eorthereon, lens 29 and lens support 17
are rotated, at slow speed, and convenientlﬁ with a
stepping motion so that the grinding wheel 26 B
generally reduces the periphery of lens 29 to conférmj
with_the periphery of cam 20 in a single revolution

" of lens 29. When the first revolution of lens 29

is completed the motor 19 continues to rotate lens
29 to perform a second.rotétion'which,'in effect,’rough;
finishes lens 29. - -

After the second revolution of lens 29,the'frame“
16 is again elevated (rotated clockwise when viewed

in'the’direction of arrow'"A"); the frame 16 is

transversely dlsplaced (shaft 15 ax1ally slldlng in
bearings 1% and 14) to locate the lens 29 in the
plane of grinding wheel 25 or: grlndlng wheel 24,
Thegrinding wheels 24 and 25 will have dlfferently
shaped perlpheral edges and at this stage, it is

rleft to the operator to select which periphery is ,"'7

to be ground on the lens. Once the selection of the
grinding wheel has been determined, and the lens 29 is
located in the plane of that grinding wheel, the frame
16 is again lowered (rotated anti-clockwise as viewed

in the direction’ ‘of arrow "A"Y) until the perlphery

of lens 29 engages the grinding wheel and grlndlng 1s
1n1t1ated again the cam 20 will be aligned with an
snvil 21 (if grinding wheel 24 is operational) or =
envil 22 (if grinding wheel 25 is operational) and -
again motor 19 will rotate lens 29 through two
complete revolutions to impart on the periphery of
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lens 29 the peripheral cross-section determined by
the peripheral groove in the grinding wheel 24 or
25 Operatidnal on the lens. When the second
revolution has been completed the frame 16 is again
elevated to permit the lens supports 17 and 18 to be
separated to allow the lens 29 to be removed there-
from, '

The arrangémentrproposed by the present invention
for transversely displacing frame 16 will now be
described with reference to the embodiment shows in
Fig., 2. ' ,

A cam plate 30 with an integral guide flange 31,
is supported on a runway 32 within housing 11, the
flange 31 locates in a substantially vertical slot
55'in'runway 32 s0 that plate 30 always lies
substantially horizontal. A drive shaft 34, secured
to cam plate 30, has a worm 35 formed thereon and
worm 35 passes through an electric motor 36 adapted,
when actuated, to act on worm 35 to axially displace
shaft 34, in a direction depending upon the direction
of rotation of motor 36. ' 7

The cam plate 30 includes a cam opening 37 there-
through defined by an edge 38, generally at right
angles to the shaft 34, an edge 39 remote from the
shaft %4 and generally parallel thereto, said edge 39
Joining edge 38 with an edge 40 parallel to edge 38
but of shorter length than edge 38, an edge 41 extend-
ing from edge 40 towards edge 38 and at an angle in
the region of 45° to both édges 40 and 39, an edge
42 extending from edge 41 towards shaft 34 and parallel
to edge 38, and an edge 43 Joining edge 42 with edge
38 at that part of opening 37 closest to shaft 34.

The shaft 15 presents a radial pin 44 which

‘has a diamebter slightly less than the distance

between edges 38 and 42 and, when the frame 16 is
displaced to elevate the lens supporting part away
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- from the grinding- wheels 24, 25 and 26, the pln uu

enters snugly inbto the slot defined by edges 38, 42
and 43, The pin 44 has such length that when,the
frame is lowered to a grinding position the pin 44
locates in the wider part ofrthe,bpening 37 defined
between edge 38 and edges 40 and 41; :
VVVThe arrangement operates as follows: B

When a lens is being mounted between lens
supports 17 and 18 the frame is elevated the cam
plate 30 will be in one extreme end position, and the
pin 44 will be located in the slot defined by edges
38, 42 and 43 so that frame 16 is positively located
in the tramsverse direction with the newly mounted
lens 29 in the plane of the first grlndlng wheel 26.

As now to start a grlndlng operatlon the frame 16 -

. is lowered to engage the lens 29 with grlndlng vheel

26 the pin 44 slides along edge 38 and out of the slot
defined by edges 38, 42 and 40,  'Thus, during the '
first grinding operation, the edge 38 prevents trans-
verse displacement of frame 16 towards the left, as
viewed in Fig. 2, but the cam offers no restriction

to displacement of pin,ﬂ& away from eﬁge’EB towards

‘edge 40, whereby a degreé of transverse "float" of

the frame 16 is permltned by the cam 30,

When the first grlndlnv operation has been
completed and elevation of the frame 16 is- 1n1t1a£ed,
the .pin 44 may be in anyLlocation bétweenredgeSVBS'
and 40 but, if the pin 44 is displaced from edge 38,
the progressing elevationrof frame 16,Causesrpin 4y
to engage the inclined guide edge 41 and further
elevation of frame 16 is accompanied by transverse
displacement of frame 16 as pin 44 slides along-
edge 41 until pin 44 is located to engage in the slot
defined by edges 38, 42 and 43 when the elevatlon of-
the frame 16 can be completed. :

With the frame 16 fully elevated motor 36 is



10

15

20

25

30

35

0016524

- 11 -

actuated to act through worm %5 and axially displace
shaft 34, shaft 34 displaces cam plate 37 and, with
pin 44 within the slot defined by edges 38, 42 and 43
the frame 16 is p051t1vely displaced.

The motor 36 will be deactivated when the 1ens 29
lies in the plane of the desired second grinding wheel
24 or 25 and, as the frame 16 is then lowered to the
grinding position, the pin 44 again rides out of the
slot defined by edges 38, 42 and 43.

- It will thus be seen that with this arrangement
a positive drive of the frame in the direction of the
axis of shaft 15 is always obtained, irrespective of
the position of the frame during grinding the frame
is always accurately located with respect to the cam

plate when the frame is elevated, and the cam plate

affords a degree of "float" in the direction of the
axis of shaft 15 when each grinding operation is in
Progress. '

It will be appr901ated that the cut-off for
motor %6 must be effected to accurately locate the
plane of a lens 29 in the desired plane of a grinding
wheel and one mechanism for performing the cutfout
of motor 36 to locate the frame 16 relative to a
grinding wheel 24 or 25 is shown in Figs. 1 énd'B;

In Fig. 3 a lens cam 45, with a cam surface 16,
is pivotally attached by a pin 47 to a slide member
48, slidably disposed in a guide member 49 secured to
surface 12, 4 screw member 50 passes through part
of guide member 49 and through a bore in slide member
48 and screw member 50 is rotatable, but held
against axial displacement, with respect to slide
member 48 and is in'threaded engagement with slide
member 49 so that, by rotating the wheel 50a on screw
50, the slide member 48 is slidably displaced with
respect to guide member 49 and, as will be seen :from
Fig. 1, the direction of displacement of member 48 in
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member_49 is parallel to the axis of shaft715{ '

A micro switeh 51 is located between lens
cam 45 and slide member 48, the actuator spring (not
shown) of the switch 51 urges clockwise rotation of

lens cam 45 about pin 47 (as viewed'in'Fig. 3) and an

exten51on 48a of slide member 48 engages in a recess

452 in lens cam 45 to llmlt the sngular dlsplacement

of lens canm 45. ,
The micro switch 51 constltutes, when actuated

a cut—off for breaking the power 01rcu1t to motor 56.

In operatlon, the operator w1ll, after,selectlng
which of the grinding wheels 24 or 25 is to be used
to finish a lens, set the adgustment of sllde member

48 to a predetermlned mark identified w1th the
“selected grlndlng ‘wheel, ~ The return sprlng ‘on the
. micro switch 51 will meintain The lens cam,ln its most

clockwise location (as viewed in. Fig. 3) wlth the 7
extension 48a engaged with the lowermost surface of
recess 452 and, with the mlcro,sw1tch 51 so arrsnged,

~ the power circuit to motor 36 is. completed, vhen the -
first grinding operation is completed, to displace

cam plate 30 and frame 16 towards the second grlndlng '
position. - :
Ag the cam plate 50 and frame 16 dlsplace towards:

the left (as viewed in Fig.l) a frame gulde pin 52

projecting from the front of frame 16 and 4intended to
co—operate with lens cam surface 46 durlng the secondr
grinding operation, approaches lens cam 45 and
eventually engages surface 46. Further dlsplacement )
towards the left under motor 36, causes lens cam 45 to
be rotated ant1-clockw1se (as viewed in. Tig. 3) about -
pln 47, such rotation causes micro sw1tch 51 . to be
actuated and said switch actuation breaks the drlve 7
circuit to motor %6 to ‘cause the transverse dlsplace—
ment to terminate. — - 7
It will be observed fron Flg. 5 that the upper -
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part of the cam surface 46 is substantially vertical
so that, when the frame guide pin 52 first engages
cam surface 46 and displaces the lens cam 45 %o
actuate micro switch 51, the frame 16 cen still be
downwardly displaced, pin 52 sliﬁing down cam sur-
face 46, until the pin 44 is displaced out of the
slot defined by edges 38, 42 and 43 snd the frame 16
can move towards the right (pin 44 displacing away
from edge 38). Once pin 44 is displaced from its

" captive slot the return spring of micro switch 51

becomes effective to return lens cam 45 to its most

- clockwise rotation, this causes a small displacement

of frame 16 towards the right (as viewed in Fig. 1)
and, thereafter, the frame 16 is correctly located,
with its guide pin 52 in engagement with cam surface

46, for the second grinding operation.

Thus, as the grinding proceeds and the lens 29
and cam 20 cause frame 16 to oscillate about the
axis of shaft 15, the pin 52 rides up and down cam
face 46 to effect the deSired transverse displacement

~Vof frame 16 to maintain- ‘ths lens 29 in desired’

relatlonshlp to the grlndlng wheel, -~ - .

In prior art multi-wheel lens edge grinding
machines of the type defined difficulties are:often
experienced in maintaining the frame guide pin 52 in
contact with the cam surface L6, One common method
is to utilize a solenoid mounted on shaft 15 but this

~ leads to uneven loading between the pin 52 and surface

46 as the frame displaces transversely,

The present invention overcomes this difficulty
by providing a permanent magnet 52a as part of the
frame guide pin 52, the magnet 522 has one end tapped
%o receive a screw 52b presented by a non-ferrous
stub pin 52¢ secured to the frame 16, and as the lens
cam 45 is made from a ferrous material the magnet 52a

in direct engagement with surface 46 provides a
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along surface 46. SR -
~It is &also advantageous to proV1de a stop for

- motor 36 when the frame 16 is belng dlsplaced from =

_the second grlndlng p051t10n back - to the Tirst :
~gr1nd1ng position and a mechanism . sultable for thls,e"
ipurpose is 111ustrated in Flg.,l and, 1n more detall

| “in Fig. 4.

A base member ‘53, secured on surface 12 slldably

iretalns a member 54 and, a screw 55, in threaded o
' engagement with. slldeable member 54 and rotatable,'fﬁ:?°

but non~ax1ally dlsplaceable, w1th respect to- base

 member 53, serves to adaust “the - p051t10n of slldable
" member 54 in the dlrectlon of the axis of. shaft 15.

An uprlghtﬂmember 56 is plvctally atteched,tc -

“slidable member 54 and presents a limb 563, engage-

able with the actuatlng member of a micro SlltCh,57

",7 and captlve beneath an - exten31cn 54a of" slldable
,rmember 54, hen the dev1ce 15 not stressed by

external forces, the,return sprlngr(not,shcwn):
retains limb 56a against ﬁhe'underéurfeceiof”ektension

',54a and the micro. sw1tch, Wthh is- effectlve ‘on the

-power 01rcu1t of mctor 56 when operated is’ closed
A frame pln 58 is’ allgned to engage ‘the face of

,rmember 56 adgacent the frame and as w111 be seen’ from

25

':Flg. 4, the sald face, when the. dev1ce 1s not affected

by pin 58, is 1ncllned 0 the vertlcal..;, 7
In operatlon, and when motor 56 is operatlng to
dlsplace cam - plate 30 and frame 16 towards™ the rlght

(as viewed in Fig. 1), the switch 57 i closed untll as

-frame- 16 approaches 1ts extreme rlght hand p051t10n, ';5'
frame pln 58 engages uprlght member 564and causes - N
clockw1se dlsplacement of sald member 56 (as V1ewed

in Fig. 4) relatlve to slidable member-54 when SW1tch
57 operates to open the 01rcu1t of motor 56 and stop -f,*
'the drive therefrom. - Tl T '
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With the motor 36 stopped the frame is
accurately located in the transverse direction by the
pin 44 in engagement with the slot of opening 37, the

~engagement of pin 53 with upright 56 will have dig-

placed the face of upright 56 engaged by pin 55
towards, but not to, the vertical and thus, as the
frame 16 lowers the pin 58 rides down the inclined
face of member 56 to afford some "float" for frame 16,
and to release micro switch 57 from its actuated
condition. -

If desired the frame 16 may be given an enforced
transverse displacement, as it oscillates, during the
first grlndlng operation by providing a magnetic
attraction between pin 58 and upright 56 and in the
illustrated example, the pin 58 comprises & non-
ferrous part 58a secured to frame 16 and a permanent
magnet 58b supported on part 58z and said member 56 is
made from a ferrous material.

It will be appre01ated that, with the embodlment
described above, the transverse dlsplacement of the
frame 16 between its pre—set stops is automatlcally
controlled by the micro switches 51 and 57 and it will
be appreciated that the circuit for motor 36 will

‘include means which prevent the motor circuit from
~closing to re-activate motor 36 when a micro switch

51 or 57 returns to its inoperative condition. Such
a8 means may comprlse a 51mp1e relay in the motor
circuit,

Further, as the motor 36 must not be activated

when frame 16 is displaced from its elevated position,

the circuit for motor 36 preferably includes & micro-
switch 59, engageable with pin 44, and activated only
when the frame'is'elevated to'permit the circuit of
motor 36 to be completed,

Further, the machine includes a hydraullc piston.
and cylinder arrangement 60 for raising and lowering
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the frame. 16 said arrangement belng controlled by
a counter as5001ated w1th shaft 18 to elevate frame

16 each time shaft 18 completes its two revolutlons.,ﬁ

The piston and cyllnder arrangement 60 may also be

"arranged to lower frame 16 upon actuatlng of a "start"
_ “switch by the operator and by actuatlon of the micro-
" switeh 51 and, thereby, a. fully automatlc operatlon
‘may be obtained.

Thus, in such an automatlc operatlon, w1th the '

‘assemblies 41 o 51 ‘and 53 to 57 set to the desired
limits and w1th the shaft 27 rotating the grlndlng

wheels 24, 25 and 26 at operatlonal speeds, the
operator has only to insert a lens to be ground and
press a "start" button to cause the hydraulic plston'
and the eyiinder arrangement to centract,'to lewerfthe
freme 16 and thereby engage the lens with grinding
wheel 26, Thereafter'the'first grindingfis effected,

~ motor 19 rotatlng lens support 18 untll lens support

has completed two revolutlons when the plston and -
cylinder arrangement 60 1s actuated by the counter to
elevate the frame 16 termlnatlng the flrst grlndlng
operation. , ' R

With frame 16 elevated the "safety" micro ewitch
59 is actlvated the circuit to motor 36 is completed
and the motor %6 is effectlve on shaft 34 %o dlSplace

‘cam plate 40 and frame 16 to the second grinding

pos1tlon.r The drive to motor %6 1e,term1nated when '
the micro switch 51 is operated and, as switch 51

operates, the arrangement 60 contracts to lower frame

16 to permit the second grlndlng operatlon to be

initiated. 7 - R -
When 1ensesupport 18 has againvedmpleted'its'twd,*

revolutions the arrangement 60 expandadtbrelevate the

frame 16, the switch 59 is agaln actuated as the

frame reaches its elevated pOS1t10n.and the motor %6

is operated, in reverse dlrectlon,rfto drive the cam
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plate 30 and the frame 16 back to the start position
when, thermicro switch 51 is operated, the "start"
circuit is broken, and the ground lens can be
removed. '

It will be appreciated that with the above
described "automatic" operation the motor 19 is
required to start, to rotate lens support 18 through
two revolutions, each time the frame 16 is lowered and
such a start for motor 19 may be initiated by the '
micro switch 59 opening the circuit for motor 36 as
the frame 16 lowers nut preferably motor 19 is 7
started when the grinding operations have started and

.the cam 20 makes contact with the relevant anvil 21, 22

or 23.

', Although the present invention has been described
by way of example with reference to a specific '
embodiment the invention is not limited thereto and
many modifications and variations will be apparent to
persons skilled in the art.
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'GLAIMS

1. A multlewheel lens edge grlndlng machlne comprlslng

" .a base housing (ll) a plurallty of grlndlng wheels -

(24, 25, 26) on- a ‘common shaft (27) supported by sald
housing (11), a motor (28) for rotat;ng sdid grlndlng -
wheels (24, 25, 26) in unlson, and a lens support

frame (16) plvotally attached %o the base hous1ng (ll)
via a pivot shaft (15) parallel o the ‘common shaft 1"fr
(27) of sald grlndlng wheels (2u, 25, 26) to - permlt frame

(16) to displace between a low p051tlon, 1n whlch a lens -
(29) supported by said frame (16) is engageable by one

" or other of said grlndlng wheels (24 25, 26), and ar;fﬁl,
'fhlgh p051t1on in - whlch a- lens (29) supported by said "

frame (16) is elevated to a p051ﬁlon clear of all said

grlndlng wheels (2&, 25, 26) Sald frame (16) further
‘being dlsplaceable in the dlrectlon of its plvot shaft
(15) to permlt a lens (29) supported by said frame (16)

to be selectlvely engageable v1th each of said. grlndlng

 wheels (24, 25, 26), characterlsed by a .cam plate (50)
‘within said base housing (11)" adapted to. pos;tlvely

engage an element (44) of sald frame(l6) when said frame
(16) is in an elevated posztlon, “and- a drive arrangement

"'(35, 36) for p051t1vely dlspla01ng Sald cam plate - (30)

in the general dlrectlon of ‘the Sald plvot shaft (15)
2. A multl—wheel lens edge grlndlng machlne as -
claimed in clalm 1 in whlch the cam plate (30) 1ncludes

. a can openlng (57) therethrough and said frame element :
(84) =lways. proaects 1nto sald openlng (37).

3. & multl—wheel lens edge grlndlng machlne as clalmed

~ in claim 2 in whlch the. openlng (37) 1ncludes a slot-°'
like part (38 42 43) into whlch.the frame element (44) -
~ projects when the frame- (16) is elevated, a part (58 39,
40, #1) W1der than said. slot»llke part (38, 42, 43) and
o into whleh the frame element (44) proaects when the frame

35

(16) is lowered and gulde surfaces (38, 41) for guiding =
the frame element (44) from samd w1der part (38 59, 40
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41) of said opening (37) into said slot (38, 42, 13)

as the frawme (16) is elevating.

4, A multi-wheel lens edge grinding machine as

claimed in claim 1, 2 or 3 in which said cam plate (30)
is displaced by an electric motor (36) actusble only
when the frame (16) is in an elevated position with
respect to the base housing (11).

5. A multi-wheel lens edge grinding machine as

claimed in claim 4 in which said electric motor (36)
drives the cam plate (30) via a worm (35) arrangement.
6. A multi-wheel lens edge grinding machine as

claimed in claim 4 or 5 in which a circuit for said
motor (36) includes s micro switch (59) adapted to be
actuated to close the motor circuit only when the frame
(16) is in its elevated position.

7. A multi-wheel lens edge grinding machine as claimed
in claim 4, 5 or 6 in which a circuit for said motor
(36) includes two micro switches (51, 57), actuation

of either one of which opens the motor circuit, one
said micro switch (51) being adapted to be actuatbed
when the frame (16) displaces to one desired exbtrenme
transverse position and the other said micro switch (57)
being adapted to be actuated when the frame (16)
displaces o its other desired extreme transverse
position.

8, A multi-vheel lens edge grinding machine as claimed

in claim 7 including a spring-loaded pivoted lever
(45 or 56) arranged to be angularly displaced sgainst
its spring loading by an element (52 or 58) of the
frame (16) to define one extreme position for the
frame (16) in one direction of the axis of the pivot
shaft (15), said lever (45 or 56) when so displaced
serving to actuate one of said micro switches (51 or
57) to open the motor circuit thus to terminate
displacement of the cam plate (30) and frame (16).
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9. A multi-wheel lensfedge grindiné'mechine es:oléimed'

~ in claim 8 in: which the - sprlng actlng on sald sprlng

loaded lever (45 or 56) ‘has- such ratlng that sald

spring returns said lever (45 or.56), %o dlsplace sald B
frame: (16) from its sald extreme p051t10n to a de51redl;
position, as said frame (16) lowers and ssid frame
element (44) 1oses its p031t1ve engagement w1th sald
cam plate (30). S '

10, A multl-wheel lens edge grlndlng machlne as -

claimed in clalm 8 in whloh both mlcro sw1tches (51 and
57) are actuated by sprlng loaded plvoted levers (45

" and 56) and sald levers (45 and- 56) llmlt the :
) dlsplacement of the frame (16) ln the dlrectlons of the'

axis of the plvot shaft (15) for- “the frame (16)

11, A multl—wheel 1ens edge grlndlng machlne as.

claimed 1n claim 10 in whlch the sprlng loadlng for '
each lever (45, 56). comprlses the return - sprlnv of the,; '

o actuating member of the mlcro swltch (51 57) assoclated -
with that- lever (45, 56).. : , , A ,
T12. A multl-wheel lens edge grlndlng machlne as clqlmed :
‘in c¢laim 10 in Whloh one of ‘said spring loaded pivoted -

levers (45) comprises a camllever adapted, when engaged o

. by the pin element (52) presented by'the frame (16)
effect a controlled dlsplacement of “the frame (16) in
~the direction of the plvotal ax1s of the frame (16) in -

dependence upon change in- the. angular posltlon of the

- frame (16) relative to the base hou51ng (ll)

‘15. A multluwheel 1ens edpe grlndlng machlne as
,7cla1med in clalm 1 1nclud1ng a permanent magnet (52a
or 58b) for retalnlng the frame (16) agalnst a stop .
(45 or 56) substantlally'flxed w1th respect 40 ‘the base
7 hou31ng (11). '

14, A multl—wheel lens edge grlndlng machrne as clalmedfn
in clalm 13 in whlch the permanent magnet (52a or 58b) '
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is mounted on the frame (16) and is co-operable with

a ferro-magnetic stop member (45 or 56) attached to thethr
base housing (11). '
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