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This invention relates to apparatus for pro-
ducing a continuous strip of ground or ground
and polished glass. ‘

In the type of apparatus to which the invention
is applicable, a strip of glass is formed from
molten glass in a tank, is passed through a lehr
and then through a grinding apparatus fol-
lowed, if the strip is to be polished, by a polish-
ing apparatus. In the grinding and polishing
apparatus the tools are in pairs, the two tools of
each pair operating opposite to each other on
the upper and lower surfaces of the strip. The
lower tools are usually adjusted in height so that
the series of tools form a plane surface on which
the strip vests, while the upper tools are adapted
to be raised from and let down-on to the strip,
with means for adjusting the vielding pressure
they exert on the strip.

The strip is normally continuous from the
forming apparatus to the further end of the
grinding or grinding and polishing -apparatus,
but from time to time the strip cracks across in
its passage through the apparatus. - The fact of
the strip being non-continuous by reason of such
a crack does not per se interrupt the continuous
operation of the apparatus, because the strip is
driven through the apparatus by pairs of rollers
between each pair of tools, and the two lengths
of strip are driven independently through the ap-
paratus. . A crack in the glass generally results in
the glass being broken into bieces and the pieces
are flung about violently. In the use of a polish-
ing tool the broken pieces damage the felts and
splinters of glass become embedded in the felts
and have to be removed before the operation of
the tool is continued. }

In practice it is found that cracks in the glass
usually take place under the grinding or polish-
ing tools, and the main object of the present in-
vention is to enable an upper operating tool to be
raised in the shortest possible time after a crack
has started. Another object is to stop the rota-
tion of the lower tool, when the upper tool is
raised and another object is to raise successive
upper tools and stop the corresponding lower
tools as the crack approaches them.

According to the present invention a method
of controlling machinery used in grinding or
polishing simultaneously the two surfaces of glass
in continuous strip form consists in applying an
electrical conductor to the glass and utilising the
discontinuity in the conductor caused by a crack
in the glass strip to control electrical means for
giving immediately an indication of the exist-
ence of the crack.

The present invention also involves a novel
principle of control of the machinery used in
treating the surface of the glass, which consists
in applying an electrical conductor to the glass
and utilising the discontinuity in the conductor
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due to the crack in the travelling glass to con-
trol electrically means for raising the upper tool
operating on the glass.

Accordingly the invention comprises an in-
stallation for grinding or polishing glass wherein
a continuous strip travels past rotary operating
tools operating.on the two surfaces of the strip
comprising in combination a sensing means dis-
posed to cooperate with an electrical conductor
applied to an edge of the strip for the purpose
of detecting any break in the continuity of said
conductor, said sensing means comprising a plu-
rality of electrical contact members placed along
the path of the edge of the strip and means
operative under the control of the sensing means
to give an indication of a break in the continuity
of the length of conductor between any two ad-
jacent contact members.

In one form of the invention the electrical con-
tacts may be in the form of brushes, each tool
having a brush located on either side of it s0 as
to cooperate with the electrical conductor and
complete therewith an electrical circuit, the said
circuits serving to control means for indicating
2 break in the continuity of the conductor,

In an installation for grinding or polishing
glass constructed according to the Present inven-
tion, wherein a continuous strip travels between
a plurality of pairs of operating tools operating
simultaneously on the two surfaces of the strip,
and wherein automatic means are provided for
raising each of the upper tools from the glass,
each tool may have an electrical brush located
on either side of it so as to cooperate with the
electrical conductor on the glass edge and com-
blete therewith an electrical circuit for control-
ling the associated tool, each of said circuitg in-
corporating means responsive to a break in the
circuit for setting into operation the automatic
means for raising the upper tool operating on
the length of strip between the two associated
brushes.

In order that the invention may be more fully
understood two embodiments thereof will now
be described by way of example with reference
to the accompanying diagrammatic drawings.

In the drawings:

Figure 1 illustrates in plan one form of polish-
ing installation according to the invention;

Figure 2 shows in elevation and to a larger
scale one pair of tools and driving  mechanism
therefor; ‘

Figure 3.is a diagram of the electrical control
circuit employed in the installation shown in
Figure 1;

Figure 4 illustrates in
ilar to that of Figure
form of control;

Figure 5 is a diagram of the modified electrical

plan an installation sim-
1 but having a modified




2

control circuit of the installation shown in Fig-
ure 4; and .

Figures 6 and 7 show a means of depositing
electrolytically an electrical conducting layer on
an edge of the glass, Figure 7 being a view in
section on tbe line VII—VII of Figure 6.

In the drawings like references designate the
same or similar parts. '

In the construction shown in Figures 1 to 3
the installation comprises a plurality of equally
spaced-coaxial pairs of polishing tools { of known
form of which three pairs are shown in Figure 1
and one pair only in Figure 2, between which
pairs of tools the horizontal strip of glass 2 is
driven by rollers 3 (Figure 2). Only the upper
tool | of each pair is visible in Figure 1, the
lower tool being on the lower side of the strip 2
immediately below the upper tool.

Rach tool I is rotated by a vertical shaft 4 and
the shafts of the two tools of a pair are in line.

Spaced along the path of the edge of the glass
strip 2 is a plurality of electrical brushes 5, there
being one brush located in contact with an elec~
trical conducting strip 6 applied to each edge of
the glass strip, between each two adjacent pairs
of tools | as shown in Figure 1.

Connected in series with each two adjacent
brushes 5 is the secondary winding 7 of a trans-
former -(Figure 3) and a relay 8 serving to con-
trol the supply of current to a pair of terminals
9, 9a, across which may be connected an elec-
trical device for giving an indication of the pres-
ence of & crack in the glass strip 2.

The two brushes 5 with winding 7.and relay 8
constitute a sensing means for detecting a break
of continuity in the length of conducting strip
6 between the two brushes. :

Where, as shown in Figure 2, brushes § are
provided to sense each edge of the strip 2, a sepa-
rate cireuit is provided for each pair of adjacent
brushes on both sides of the strip.

The terminal 9 (see Figure 3) is connected to
one supply line 10 while the other terminal 8¢ is
connected to the movable contacts {1 of both the
relays 8 and the fixed contacts {2 of these relays
are both connected to the other line I3 of the
supply. A spring 4 tends to close the relay
contacts 1i, 12, but as long as the conducting
strip 6 remains uninterrupted the circuit through
the transformer secondary 7, relay 8, brushes 5
and conducting strip 6 remains unbroken and the
reley 8 remains energised thereby maintaining
its contacts 11, 12 open. Should a crack develop,
however, in either edge of the glass then the con-
ducting strip § will be interrupted and the afore-

“said circuit will be broken, resulting in de-en-
ergisation of the appropriate relay 8. There~
upon the spring 14 closes the contacts §1, 12, thus
energising the circuit containing the terminals
8, Sa.

The electrical device which is connected across
the terminals 9, 9¢, may be a lamp 18 as shown
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in Figure 1 for giving a visual indication of the -

presence of the crack, or it may be a device for
giving an audible indication. Thereby the oper-
ator is advised of the position of a crack as soon
as it occurs and is able quickly to raise the upper
tool operating on the length of glass in which
the crack is, and to stop the operation of the
lower tool. Similarly an operator can, on hear-
ing or seeing a signal, relive the pressure applied
to the glass by the top rollers of a driving pair
disposed between the operating tools.
Preferably, however, as also shown in Figure 1,
the relays 8 in addition to or instead of con-
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trolling a signal, for example the lamp (5, serves
to control automatic means for raising the upper
tool from the glass strip 2.

Each shaft 4 carrying the upper and lower

‘tools is, in the example shown, driven in the

usugl manner from an independent motor 1
through worm gearing 18, & pinion 19 and a spur
wheel 20 secured to the associated driving shaft
4 (see Figures 1 and 2). :

The upper tool is provided in the known man-
ner with automatic means for raising it clear of
the glass, and a motor driven form of automatic
means is shown diagrammatically in Figures 1
and 2 wherein the shaft 4 for the upper tool is
mounted in a sleeve 21 which is disposed to slide
vertically on the fixed frame F and carries a lat-
eral extension 22 having an internally screw
threaded bore with which engages a screw
threaded spindle 24 of which the lower end
bears on the frame F. Secured to the spindle 24
is a bevel wheel 25 meshing with a bevel wheel
26 secured to the shaft of a motor 27 (Figure 1).

In order to operate the raising means auto-
matically immediately a crack is detected by the
brushes 5, the motor 27 is connected In series with
the terminals 9, 9a, so that when the contacts
18, 12 of either relay 8 close due to a crack in
the glass, the motor 2T revolves so as to rotate
the spindle 24 in a direction to raise the sleeve
2{ and therefore the upper tool { clear of the
glass strip 2.

The usual safety switch is provided in the mo-
tor circuit which is opened when the sleeve 2I
reaches the limit of its travel.

The terminals 9, 8¢ may also be connected to a
contactor switch 28 (Figure 2) serving to con-
trol the current supply to the driving motor 11
for the lower tool in such a way as to stop the
rotation of the lower tool by cutting off the cur-
rent supply to its motor when the circuit of the
terminals 8, 9¢a is interrupted.

Figures 4 and 5 illustrate a modified arrange-
ment in which the brushes are arranged in sepa-
rate pairs, there being one pair of brushes 5, Sa
at each side of the glass strip for each pair of .
tools 1. '

Each pair of brushes 5 and 5a is connected
in series with a relay coil 8 and with the sec-
ondary winding 7 of an independent transform-
er. The contacts 1, 12 of the two relays 8 are
connected in series with a third relay coil 30
of which the contacts 3 are connected in series
with the terminals 9, 8a,

As long as the circuit through both relay coils
8 remains uninterrupted these relays maintain
their contacts open against the action of their
springs 14 but when a crack passes between the
brushes 5 and 5¢ of a pair the circuit through
one or other relay 8 is interrupted, thereby de-
energising the corresponding relay, whereupon
the associated spring i4 opens the contacts 11,
12 of this relay thereby de-energising relay 30.
A spring 33 then closes the contacts 31 to com-
plete the circuit through the apparatus which is
connected across the terminals 8 and %a, so as
to light the signal lamp {5, and operate the motor
21 for raising the upper tool and the contactor
switch 28 for stopping the motor 7 driving the
lower tool in the manner described with refer-
ence to Figures 1 to 3.

In operation, when a crack occurs, the upper
tool operating on the length in which the crack
is, is lifted and the lower tool stopped. The two
lengths of strip continue their travel and, when
the crack passes under a brush and enters the
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next length, the upper tool in this length is
ralsed before the crack reaches the tool, the lower
tool also being stopped. The operator can then

" re-start the lower tool tn the first length and
lower the upper tool on to the strip.  Continuing,
each upper tool is reised and each lower tool
stopped automatically before the crack reaches
it, and the two lengths of strip, separated by the
crack, travel through the whole apparatus with-
out damage and without interruption of :the
process,

The conducting strips 6 applied to ‘the edges
of the glass may be constituted by metal, for
example aluminium, sprayed on to the edge of
the strip by spray nozzles 34 disposed to direct
the spray on to the edge of the strip before the
latter reaches the surfacing tools, as indicated
diagrammatically in Figure 1.

Any other form of electrically conducting sur-
face may be applied to the extreme edge of the
strip, provided that it breaks when -the glass
cracks. Thus, the edge may be electroplated
after preliminary silvering, or a ribbon of metal

" foil may be applied to the edge by adhesive, or g
wire may be run along the edge and attached at
intervals to the glass when this is plastic immedi-
ately after formation of the strip.

As an example, a method of providing an elec-
trically conducting surface to the glass may con-
sist in disposing open baths under the edge of
the glass, one bath 35 in the form of a moulded
rubber trough for a silvering solution and a simi-
lar bath 36 for a coppering solution (Figure 6),
the inner wall of each bath terminating at the
upper part in a ledge 37 (Figure 7) which lies
against the underside of the glass as a sealing
face, and the other walls having a height at least
equal to the height of the inner wall and the
thickness of the glass so that the glass forms part
of .the inner wall of the bath and the edge of the
glass is submerged in the respective coating solu-
tion.

In such an arrangement the silver coat indi-
cated at 6s in Figure 6 forms the negative elec-
trode for the coppering bath 36, while the posi-
“tive electrode is a copper plate 38 in the bath 36,
circuits indicated at 39 and including a source of
current 40 being provided for the coppering bath
36 to cause a deposit 6¢ of the metal to be formed
electrolytically on the just previously formed
silver  surface 6s. By this means a conducting
surface on the extreme edge of the glass is formed
which will be ruptured immediately a crack
reaches the glass edge, so that the control device
for the tool under which the crack has occurred
will be immediately operated. Of course, if the
crack should occur between two adjacent pairs
of tools the control device for the next pair hav-
ing regard to the direction of travel of the glass
will be operated.

A feed pipe 41 for the silvering solution is pro-
vided for the bath 35 and each bath may be pro-
vided with an overflow tank shown at 42 in Fig-
ure 7 in respect of the silvering tank.

Instead of silvering the edge of the glass, the
edge may be coated with graphite as a prelimi-
nary to electroplating as will be well understood
in the art of electroplating.

Both edges of the strip are provided with an
electrically conducting surface when, as in the
example shown, brushes are applied to both edges,
the control device being operated when either or
both surfaces are broken. This provides for the
case of a portion of glass at one side only of the
strip being broken. ‘
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A conducting surface and brushes may, how-
ever, be applied to one edge only of the strip, to
erack
extending across the strip. .

By the present invention simple and effective
means are provided which are particularly use-
ful in preventing a cracked glass sheet from be-
ing broken up into.sma]l Dieces as it passes
through the polishers. Accordingly the invention
eliminates damage to the polishing felts, pro-

.tects operators from the effects of broken pieces

being flung to the side of the installation by the
polishers, and obviates interruption of production
from the installation due to splinters of glass
becoming embedded in the felts.

It will be understood from the foregoing ‘de-
scription that the occurrence of a crack anywhere
along the strip will result in the immediate oper-
ation of the indicating means and/or the means
for raising the upper. tool which is in the vicinity
of the crack even if the crack develops immedi-
ately under a tool, since any break in the elec-
trical conductor on the glass edge will immedi-
ately call into operation the control devices for
the tools associated with the length of conductor
In which the break occurs, ‘

Moreover as the crack approaches each suc-
cessive pair of tools in its travel through the
apparatus, each upper tool will be raised and the
corresponding lower tool wil] be stopped so that
the crack may pass between the tools with safety.

We claim:

1.'A method of controlling machinery used in
surfacing simultaneously the two surfaces of

5 glass in continuous strip form, consisting in ap-

plying an electrical conductor to the glass and
utilising the discontinuity in the conductor
caused by a crack in the glass strip to control
electrical means for giving immediately an in-
dication of the existence of the crack.

2. A method of controlling machinery used in
surfacing simultaneously the two surfaces of
glass in continuous strip form, consisting in ap- -
plying an electrical conductor to the glass and

. utilising  the discontinuity in the conductor

caused by a crack in the glass strip to control
electrically means for raising the upper tool
operating on the glass in the vicinity of the crack.

3. An insulation for surfacing glass of the
kind wherein a continuous strip of glass travels
between a plurality of pairs of rotary tools oper-
ating simultaneously on the two surfaces of the
strip, and comprising g sensing means disposed
to cooperate with an electrical conductor applied
to an edge of the strip for the purpose of de-
tecting any break in the continuity of said con-.
ductor, said sensing means comprising a plurality
of electrical contact members placed along the
path of the edge of the strip and means opera-
tive under the control of the sensing means to
give an indication of a break in the continuity
of the length of conductor between any two ad-
jacent contact members.

4. An installation for surfacing glass of the
kind wherein a continuous strip of glass travels
between a plurality of pairs of rotary tools oper-
ating simultaneousiy on the two surfaces of the
and comprising a plurality of electrical
brushes, one located on each side of each tool
S0 as to cooperate with an electrical conductor
applied to an edge of the glass strip, a plurality
of electrical circuits each including two brushes
and the portion of the conductor between them,
means for indicating a break in the continuity
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of the conductor, and means in each of said
circuits for controlling said indicating means.
5. An installation for surfacing glass of the
kind wherein & continuous strip of glass travels
- between a plurality of pairs of rotary tools oper-
ating simultaneously on the two surfaces of the
strip and including power driven means for rais-
ing each upper tool from the glass, the said in-
stallation also including in combination an elec-
trical brush located on either side of each tool
so as to cooperate with an electrical conductor

applied to an edge of the glass strip, and com-.

plete therewith an electrical circuit for control-
ling the associated tool, and means in each cir-

cuit, responsive to a break in said circuit, for ]

setting into operation the power driven-means
for raising the upper tool operating on the length
of strip between the two brushes associated with
sald tool. : .

6.. An installation according to claim 5, includ-
ing means for stopping the rotation of the lower
tool of each pair, and means operative under the
control of each control circuit to render effec-
tive the stopping mechanism for the lower tool
of the pair of tools operating on the length of
strip between the. two. brushes associated with
said pair of tools, when the upper tool of said pair
is raised.

7. An installation for surfacing glass of the
kind wherein a continuous strip of glass travels
between a plurality of pairs of tools operating
simultaneously on the two surfaces of the strip,
comprising driving means for rotating each tool,
means for raising each upper tool from the glass,

an electrical conductor applied to an edge of :

the strip, sensing means disposed to cooperate
with the electrical conductor to detect any break
in the continuity of the conductor, said sensing
means comprising g plurality of electrical con-
tact members adapted to make contact with the
conductor and spaced along the edge of the strip,
s plurality of electrical circuits each including
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two of the contact members and the portion of

the conductor between them, and means under
the control of the sensing means for operating
an electrical device when a break occurs in the
continuity of the portion of conductor in any
one of the electrical circuits.

8. An installation for surfacing glass of the.

kind wherein a continuous strip of glass travels
between a plurality of pairs of tools operating
simultaneously on the two surfaces of the strip,
comprising driving means for rotating each tool,
power driven means for raising each upper tool
from the glass, an electrical conductor applied
to an edge of the strip, sensing means disposed
to cooperate with the electrical conductor to
detect any break in the continuity of the con-
ductor, said sensing means comprising a pair of
electrical contact members adapted to make
contact with the conductor, the two members
of the pair being located at the two sides respec-
tively of each upper tool, an electrical circuit
associated with each upper tool including each
pair of contact members and the portion of the
conductor between the members of the pair, and
an electrical device in each circuit, responsive to
a break in the circuit, for setting into operation
the power driven means for raising the upper
tool operating on the length of strip between the
two contact members associated with said tool.

9. An installation for surfacing glass of the
kind wherein a continuous strip of glass travels
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between a plurality of pairs of tools operating
simultaneously on the two surfaces of the strip,
comprising driving means for rotating each tool,
power driven means for raising each upper tool
from the glass, an electrical conductor applied
to an edge of the strip, sensing means disposed
to cooperate with the electrical conductor to
detect any break in the continuity of the con-

_ductor, said sensing means comprising a pair of

electrical contact members adapted to make con-
tact with the conductor, the two members of
the pair being located at the two sides respec-
tively of each upper tool, an electrical circuit
associated with each upper tool including each
pair of contact members and the portion of the
conductor between the members of the -pair, an
electrical device in each circuit, responsive to a
break in the circuit, for setting into operation the
power driven means for raising the upper tool
operating on the length of strip between the two
contact members associated with said tool, and
means operative under the control of the elec-
trical circuit- associated with each upper tool to
stop the driving means for rotating the lower
tool of the pair of tools when the upper tool is
raised. . )

10. An installation according to claim 7 in
which the electrical conductor is a layer of metal
sprayed on to the edge of the glass strip.

11. An installation according to claim 8 in
which the electrical conductor is a layer of metal
sprayed on to the edge of the glass strip.

i2. An installation according to claim 9, in
which the electrical conductor is a layer of metal
sprayed on to the edge of the glass strip.

13. An installation according to claim 7 in-
cluding electroplating baths for depositing the
conductor on the edge of the glass strip, each
bath including an inner wall terminating at the
upper part in a ledge disposed to lie against the
underside of the glass so as to constitute a seal-
ing face, while the other walls of each bath have
a height at least equal to the height of the inner
wall and the thickness of the glass so that the
glass forms part of the inner wall of the bath and
the edge of the glass is submerged in the.electro-
deposition liquid contained therein.

14, An installation according to claim 8 in-
cluding electroplating baths for depositing the
conductor on the edge of the glass strip, each
bath including an inner wall terminating at the
upper part in a ledge disposed to lie against the
underside of the glass so as to constitute a seal-
ing face, while the other walls of each bath have
8 height at least equal to the height of the inner
wall and the thickness of the glass, so that the
glass forms part of the inner wall of the bath |
and the edge of the glass is submerged in the
electrodeposition liquid contained therein.

15. An installation according to claim 9 in-
cluding electroplating baths for depositing the
conductor on the edge of the glass strip, each
bath including an inner wall terminating at the
upper part in a ledge disposed to lie against the
underside of the glass so as to constitute a seal-
ing face, while the other walls of each bath have
a height at least equal to the height of the inner .
wall and the thickness of the glass so that the
glass forms part of the inner wall of the bhath
and the edge of the glass is submerged in the
electrodeposition liquid contained therein.

FREDERIC BARNES WALDRON.
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