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Grinding apparatus.

Grinding apparatus (16) comprising a motor
(25) having a body portion (24) and an output
shaft (26) extending from the body portion, and
grinding means (13) mounted for rotation on
the body portion of the motor and drivingly
connected to the output shaft of the motor. The
grinding apparatus may be embodied in a lens
edging machine.
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This invention relates to grinding apparatus, more
particularly, but not exclusively, to such apparatus for
grinding lenses, and still more particularly, but again
not exclusively, to such apparatus for grinding the
edge or periphery of lenses for fitting into pairs of
spectacle frames. For convenience, the invention
will , in the main, be discussed in the context of grind-
ing lenses for spectacle frames. From another aspect,
the invention also relates to an edge grinding machine
to which reference will be made hereinafter.

The normal procedure for fitting a person with a
pair of spectacles is for an optician to prescribe the
appropriate lenses, following an eye test, and then for
the person to choose a pair of frames into which the
prescribed lenses are to be fitted. There is a wide
range of sizes and shapes of frames and in order to
accommodate these, the lens manufacturer produc-
es over-size lenses to a variety of prescriptions,
whether single or bi-focal, and an ophthalmic labora-
tory or the like will shape the required lenses to fit the
chosen spectacle frames.

Lenses are shaped on a so-called lens edging
machine which grinds the periphery of a lens to the
required shape using a physical or electronically-
memorized replica of the required shape. These lens
edging machines can handle both glass lenses and
lenses of synthetic plastics material and it is known
first to grind a lens to the required shape using a rel-
ative course grinding wheel, and then to finish the
lens by exposing it to a V-shaped grinding wheel in or-
der to produce an outwardly-extending, peripheral
ridge or apex on the lens, which ridge is received by
the associated frame, whereby each lens is located
and retained in position in the pair of frames.

This preparation of a lens often leads to the pro-
duction of a sharp edge to the lens which, in turn, can
lead to chipping when the lens is fitted to the specta-
cle frame. The sharp edge and/or chipping can, of
course, be potentially dangerous to the wearer,
whereby it is also known to provide a safety bevel on
the otherwise finished lens, on at least the side of the
lens which in use faces the wearer, the safety bevel
being provided automatically or by hand. An edge
grinding machine incorporating an automatic grinding
of a safety bevel is disclosed in the Applicant’s US-A-
5,056,270.

More specifically, US-A-5,056,270 discloses
grinding apparatus for producing a safety bevel, the
apparatus being relatively complex and occupying a
considerable volume. The actual grinding wheel is
mounted on the shaft of a motor, the motor being piv-
otally mounted on a slider and/or an actuator, where-
by the grinding wheel can be moved essentially in two
orthogonal directions.

No edge grinding machine on the market at the
present time embodies grinding apparatus to produce
a safety bevel, whereby such apparatus has to be fit-
ted retrospectively. In order to avoid having to manu-
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facture grinding apparatus specific to a number of dif-
ferent machines, it is of course necessary to manufac-
ture universal apparatus and this means that it must
be as small as possible so as to be accommodated in
different types of machine and to fit spaces which
have not been designed to receive further grinding
apparatus.

EP-A-0,098,950 discloses grinding apparatus for
hand edging alens in which the output shaft of a mo-
tor carries one form of processing or grinding means,
and the rotor of this motor carries a grinding wheel.
In operation, the body of the motor remain stationary
whilst the output shaft and rotor rotate. This is a spe-
cially engineered arrangement which is relatively
complex in that, for example, the body of the motor
has to be opened up to gain access to the rotor for the
mounting thereon of the grinding wheel. Further-
more, the opening in the body has to be sealed
against the ingress of grinding fluids and/or foreign
matter. The smaller the arrangement, the more com-
plex it becomes.

According to one aspect of the present invention,
there is provided grinding apparatus comprising a
motor having a body portion and an output shaft ex-
tending from the body portion, and grinding means
mounted for rotation on the body portion of the motor
and drivingly connected to the output shaft of the mo-
tor.

The grinding means may be in the form of a
sleeve mounted on the body portion of the motor via
two spaced ball or roller bearings, with the outer sur-
face of the sleeve provided with a grinding medium.
Preferably, the outer surface of the sleeve is impreg-
nated with the grinding medium such as diamond
dust. One end of the sleeve may be closed to form
means for mounting the sleeve on the output shaft of
the motor.

The grinding apparatus in accordance with this
aspect of the invention can be made extremely com-
pact and may have a diameter, for example, of 30 mm
and an overall length of 56 mm.

According to a second aspect of the present in-
vention there is provided a lens edging machine com-
prising first grinding means operable to grind a lens
to a required basic size and shape, second grinding
means operable to grind an outwardly-extending per-
ipheral ridge or an inwardly-extending peripheral
groove on the lens, and third grinding means oper-
able automatically to grind a safety bevel on the lens,
the third grinding means being in the form of grinding
apparatus in accordance with the first aspect of the
invention.

The third grinding means may be mounted on
slide means, which may be the rack of a rack and pin-
ion mechanism, for movement between operative and
inoperative positions. Preferably, the third grinding
means is pivotally mounted and arranged to contact
the lens essentially under gravity only, whereby the
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grinding means can readily follow the contour of a
lens and also be under minimal contact pressure with
the lens.

The invention will now be described in greater de-
tail, by way of example, with reference to the accom-
panying drawings, in which :-

Figure 1 is a side view of a lens edging machine

embodying the present invention;

Figure 2 is a partial plan view of Figure 1 with cer-

tain components removed;

Figure 3 is a plan view from below of a certain

component of Figure 2;

Figure 4 is a section on the line IV-IV of Figure 3,

and

Figure 5 is a section on the line V-V of Figure 3.

Referring to the drawings, the basic lens edging
machine comprises a chuck 1 for a lens 2, the chuck
being arranged to hold the lens centrally so as to free
the edge of the lens for grinding. The chuck 1 is pro-
vided in housing 3 below which a further housing (not
shown) accommodates a pair of grinding wheel 4 and
5 representing first and second grinding means. The
housing 3 accommodates further grinding apparatus
generally indicated at 6 and representing third grind-
ing means. The housing 3 has a cover 7 part of which
8 is hinged at 9 for upward movement to a generally
vertical position. An overall cover 11 is hinged at 12,
again for movement to a generally vertical position.
These hinged covers 7,11 facilitate the loading of the
machine with alens 2, the covers, when in the closed
position preventing the ingress of foreign matter and
also the egress of any grinding liquid and/or ground
pieces of glass of plastic from the lens 2.

The grinding apparatus 6 is constructed in accor-
dance with the present invention and comprises a
grinding wheel 13 which is moved between operative
and inoperative positions by a rack and pinion mech-
anism 14. The rack 15 of the rack and pinion mecha-
nism 14 is mounted generally horizontally and has a
toothed section 16 which is engaged by the pinion 17
driven by an electric motor 18. The grinding wheel 13
is mounted on one end of the rack 15 and is mounted
for pivotal movement in a generally vertical plane
about a generally horizontal pivot axis 19.

The grinding wheel 13 is in the form of a sleeve
21 impregnated or surfaced with a grinding medium
22 such as diamond dust. The sleeve 21 is closed at
one end 23 and open at the opposite end through
which itis placed over the body 24 of an electric motor
25 having an output shaft 26. The motor may be a
standard, readily available motor. The sleeve 21 is
mounted for rotation on the motor body 24 by two
spaced ball or roller bearings 27 which are separated
by a spacer 28. The output shaft 26 is attached to the
sleeve 21 via an element 29 fitted into the closed end
of the sleeve for rotation therewith.

The motor 25 is mounted in a housing 31 fitted
with a sleeve 32 through which electric leads for the
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motor are taken and which provides the pivot axis 19
for the grinding apparatus 6. It will be seen that when
the motor is energised, the output shaft 26 rotates
and hence drives with it the sleeve 21.

The grinding apparatus 6 is extremely compact
and a motor 17mm in diameter has been successfully
used which gives an overall grinding wheel 13 diam-
eter of 31mm, and length of 56mm.

In use of the lens edging machine, a lens 2 is
loaded into the chuck 1 through the lids or covers 7,11
which are then closed. The lens 2 is then automati-
cally ground to the required shape and size by the rel-
ative course grinding wheel 4 which follows a physical
or electronically memorised replica of the required
shape (not shown). The grinding wheel 5 is then au-
tomatically brought to the lens 2 and a peripheral
ridge ground thereon. The lens 2 is now finished ex-
cept for the provision of a safety bevel at least in the
edge of the lens in use facing the wearer.

When the grinding wheel 5 has completed its op-
eration, the motors 18 and 25 are energised, the for-
mer driving the pinion 17 relative to the rack 15,
whereby the grinding apparatus 6 is moved from its
inoperative position of Figure 2 to the operative pos-
ition in which it contacts the edge of the lens 2, the
rack still being driven after initial contact between
lens and grinding wheel 13 which the latter pivots
about axis 19. As the sleeve 21 is already rotating as
it engages the lens 2, the latter also rotating, the safe-
ty bevel is immediately ground with the contact pres-
sure between the sleeve 21 and the lens 2 being es-
sentially only due to pivoting. The safety bevel grind-
ing operation typically lasts for a few seconds as only
a fraction of a millimetre has to be ground off the lens.

After the safety bevel has been ground, the
grinding wheel 13 is retracted to its inoperative posi-
tion by reversing the motor 18 and the latter, together
with the motor 25, de-energised when the grinding
wheel is in the inoperative position. All sizes of lenses
can be accommodated without any adjustment of the
height of the grinding apparatus 6 because the slight-
ly different angle of the bevel as between one size of
lens and another which will result in immaterial as
only a fraction of a millimetre (/-2 mm) of material is
removed during the grinding of the safety bevel.

Claims

1. Grinding apparatus (16) comprising a motor (25)
having a body portion (24) and an output shaft
(26) extending from the body portion, character-
ised in that the apparatus further comprises
grinding means (13) mounted for rotation on the
body portion (24) of the motor (25) and drivingly
connected to the output shaft (26) of the motor.

2. Grinding apparatus according to claim 1, wherein
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the grinding means is in the form of a sleeve (21)
mounted on the body portion (24) of the motor
(25) via two spaced ball or roller bearings (27),
with the outer surface of the sleeve provided with
a grinding medium (22). 5

Grinding apparatus according to claim 2, wherein
the outer surface of the sleeve (21) is impregnat-
ed with the grinding medium (22).

10
Grinding apparatus according to claim 2 or 3,
wherein one end (23) of the sleeve (21) is closed
to form means for mounting the sleeve on the
output shaft (26) of the motor (25).

15

Grinding apparatus according to any of the pre-
ceding claims, wherein the motor (25) is mounted
in a housing (31) arranged for pivotal movement.

A lens edging machine comprising first grinding 20
means (4) operable to grind a lens to a required

basic size and shape, second grinding means (5)
operable to grind an outwardly-extending periph-

eral ridge or an inwardly-extending peripheral
groove on the lens, and third grindingmeans (13) 25
operable automatically to grind a safety bevel on

the lens, characterised in that the third grinding
means is in the form of grinding apparatus in ac-
cordance with any of the preceding claims.

30
A machine according to claim 6, wherein the third
grinding means (13)is mounted on a slide means
(14)for movement between operative and inoper-
ative positions.

35

A machine according to claim 7, wherein the slide
means is the rack of arack and pinion mechanism
(14).

A machine according to any of claims 6 to 8, 40
wherein the third grinding (13) means is pivotally
mounted and arranged to contact the lens essen-

tially under gravity only, whereby the grinding
means can readily follow the contour of a lens

and also be under minimal contact pressure with 45
the lens.
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