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metal compound on the surface     LTD., a Japanese Body Corporate, of No.
thereby to pyrolyze the compound by the     8,  4-chome,  Doshomachi,
Higashi-ku, heat of the glass or (2) dipping the flat     Osaka, Japan, do
hereby declare the in-  glass in a solution of the metal compound   5
vention for which we pray that a patent to coat the surface of the flat
glass with a 45     may be granted to us, and the method by  solution of
the metal compound, and heat-     which it is to be performed, to be
particul- ing the coated glass to pyrolyze the metal     arly described in
and by the following  compound. According to such conventional
statement: -                             methods, a solution of a metal
compound  10  This invention relates to a process and  is difficult to coat
uniformly on a large 50     an apparatus for forming coating of one or
flat glass surface, resulting  in a non-     more metal oxides on flat
glass, and more  uniform  thickness of the coating or non-
specifically, to a process and an apparatus  uniformity of color. In the
conventional     for use in the continuous production of flat methods,
glass sheet formed at high tem-  15 glass and  being suitable for
continuously  peratures and annealed during its produc- 55     forming a
thin metal oxide coating on the  tion is again subjected to heating in the
surface of a ribbon glass in the neighbor-  formation of an oxide coating.
Therefore.     hood of an inlet of an annealing lehr or  unless the glass
sheet coated with a metal     in the annealing lehr while the ribbon glass
oxide is re-annealed after re-heating, ther-  20 is being transferred to
the annealing lehr mal stress remains in the glass plate, mak- 60     after
formation.                          ing it impossible to cut it to the
desired       The term "flat glass", used in the present sizes.
Re-annealing of flat glass having an     specification and claims, is meant
to in-  oxide coating formed thereon, however     clude both ribbon glass
formed continu-  requires a huge equipment or a very long  25 ously from
molten glass and being still operating time in simple equipment. Both 65
uncut, and sheet glass obtained by cutting  are very costly, and are thus
not com-     the ribbon glass to a suitable size. It is  mercially
practical. Accordingly, it is usual     known that coating of a thin film
of a  in the abovementioned prior art method     metal oxide on the surface
of flat glass is  that the glass sheet be cut to the desired  30 used for
the purpose of producing a trans-  sizes before formation of a metal oxide
70     parent flat glass having the ability to re-  coating.     flect
thermic rays, or of producing a trans-    On the other hand, it is known to
form     parent flat glass colored in various colors  an enamel or metal
layer on as-formed     imparted by the coating, or for other pur-  figured
glass by spraying a coating material  35 poses. The conventional method of
forming  by means of a flame jet device. This 75     a metal oxide coating
on the surface of method, however, results in a non-uniform     flat glass
involves either (1) heating flat thickness and a poor compactness involv-
glass cut to a predetermined size and hav-  ing such defects as non-uniform
parts and     ing a cleansed surface to a temperature  color non-uniformity
perceptible  to  the   40 above about 500[err]C. and spraying a solu-
naked eye, and is not applicable to the 80     [Price 25p]        2
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production  of a  transparent flat glass.  way of example, with reference
to the ac-    Generally, transparent glass  having  the  companying
drawings, in which:    ability to reflect thermic rays or colored   Figure
1 is a side elevation in vertical    transparent glass is required to have
a  section, showing one embodiment of the  5 metal oxide coating of uniform
thickness  apparatus of the present invention;        70    and quality and
of compactness. But ac-    Figure 2 is a front elevation in vertical
cording to the conventional methods, it has  section showing one embodiment
of the    been very difficult to form  a metal oxide  spray chamber which
constitutes a prin-    coating which satisfies these conditions on  cipal
part of the apparatus of the present  10 flat glass of relatively large
size, especially  invention: and                     75    ribbon glass
produced continuously.          Figure 3 is a side elevation in vertical
According to one aspect of the present  section of the spray chamber shown
in Fig.    invention there is provided a process for  2.    forming a
coating of one or more metal    In the process of the present invention  5
oxides on the surface of flat glass, com-  the most preferred mode is to
spray a 80    prising  transferring flat glass maintained  solution of a
metal compound on the sur-    at an elevated temperature towards an an-
face of a ribbon glass as-formed  from    nealing  lehr, spraying from  a
nozzle a  molten glass which is clean and has high    solution of one or
more metal compounds  activity  (namely, readily  permitting  ad- 20
convertible to their respective oxides on  hesion of a metal oxide), and to
pyrolyze 85     pyrolysis uniformly on the surface of the  the metal
compound on the surface of the     flat glass at a point where the
temperature  ribbon glass to convert it to its oxide. The     of the
advancing flat glass is at a tempera-  method of producing a transparent
ribbon     ture of 400 to 750[err]C., thereby to form  a  glass having the
ability to reflect thermic 25 coating of one or more metal oxides on  rays
in accordance with this mode of prac- 90    the surface of the flat glass,
confining the  tice will be described in detail with refer-    applied
spray of the compound solution  ence to Figure 1.    within  a spray
chamber including said    Referring to Figure 1, molten glass 12    nozzle
therein and defined  by partition  is lifted in a perpendicular direction
by 30 walls so as to prevent scatter of the spray  means of a bending roll
11, turns horizont- 95     in the direction of advancement of the flat
ally, and is formed into a ribbon glass 13.     glass, removing by suction
a waste gas of  The ribbon glass 13 is successively trans-     the spray
from the spray chamber, and con-  ferred  toward  an  annealing lehr 14 by
tinuously advancing the flat glass so coated  means  of machine  rolls  15,
and  fur- 35 with the metal oxide or oxides through  ther advanced  at a
predetermined  rate 100     the lehr.
through the lehr by means of a number of       According  to  another
aspect of the  conveyor rolls 16 provided within the lehr     present
invention there is provided an ap-  14. The ribbon glass 13 formed in a
pre-     paratus for forming a metal oxide coating  determined thickness is
gradually cooled 40 on the surface of flat glass, comprising a  during
passage through the lehr. At any 105     lehr for annealing flat glass
maintained at  optional point where the ribbon glass 13     an elevated
temperature, means for advanc-  in the lehr has a temperature within the
ing the flat glass toward and through the  range of 400[err]C. to
750[err]C. (for instance, at     lehr. at least one spray gun disposed ad-
a point near 550[err]C. in the embodiment 45 jacent to and facing towards
the path of  shown in Figure 1), a spray gun 20 is dis- 110     movement of
the  flat glass, a  nozzle  posed beneath the ribbon glass. The lower
secured to the top end of the spray gun  limit of the temperature range
specified     for spraying a solution of one or more  above is defined as
400[err]C., which is the     metal compounds onto the surface of the
lowest temperature  at which  a suitable 50 flat glass, means for feeding
the metal com-  metal compound can be decomposed on the 115     pound
solution to the spray gun and jetting  flat glass with relative ease. On
the other     out the solution from the nozzle, partition  hand, the upper
limit of this temperature     walls forming together with part of the flat
range is defined as 750[err]C., which is the     glass a spray  chamber
extending  in  a  highest temperature at which flat glass is  55 direction
transverse to the direction of ad-  relatively  free  from  deformation
during 120     vancement of the flat glass and including  transfer thereof.
A nozzle 21 is secured to     the spray gun and the nozzle therein to  the
top end of the spray gun 20, spaced     confine, in use, a spray of the
metal com-  by a suitable distance from the under sur-     pound solution,
and exhaust means within  face of the ribbon glass 13 and facing the  60
the spray chamber including suction holes  under surface. The spray gun 20
recipro- 125     disposed towards the path of movement of  cates in
parallel with the surface of the     the flat glass for removal by suction
spray  ribbon glass 13 and in a direction at right     waste gas from the
spray chamber through  angles to the advancing direction of the     the
suction holes.                         glass.  65   The invention will now
be described, by    The reciprocating movement of the spray 130        3
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gun can be effected by any conventional  able number of reciprocal
movements of    means, and  one example is shown  in  the spray gun, and
thus of the vehicle, is    Figures 2 and 3. Referring to Figures 2  10
times per minute if the rate of advance    and 3, the spray gun 20 is
secured to a  of the ribbon glass 13 is for instance, one    5 vehicle 23
through a supporting member  meter per minute.
70    24. The vehicle 23 is engaged with a pair   In the manufacture of a
transparent flat    of rails 25 provided  in  the widthwise  glass having a
coating of one or more metal    direction of the lehr 14, and both ends of
oxides and which is capable of reflecting    the vehicle 23 are connected
with both ends, thermic rays, a solution of metal com-  10 respectively, of
a pair of wires 30. The  pounds consisting for example of 2.5%  by 75
pair of wires 30 run up between a pair of  weight of cobalt
acetylacetonate, 2.5%  by     wheels 29 mounted to a rotary shaft 28
weight of chromium acetylacetonate, 2.25%     and a pair of wheels 38 fixed
to a rotary  by weight of iron acetylacetonate, 0.5%  by     shaft 37
located on the opposite side of the  weight of titanium   acetylacetonate
and  15 shaft 28. The rotary shaft 28 is driven  92.25%  by weight of
benzene as a solvent 80     through a belt 27 by a motor 26 which is  is
fed to the nozzle 21 through the supply     rotated in normal and reverse
directions by  pipe 31.     a limit switch (not shown) provided in the   A
pair of partition walls 17 extending     vicinity of both ends of the rail
25. Be-  in a direction transverse to the lehr 14 are  20 cause of the
construction described above,  provided immediately beneath a pair of 85
the vehicle 23 secured to the spray gun  adjoining conveyor rolls to
enclose the     20 moves in a widthwise direction of the  spray gun 20
therebetween. Both ends of     ribbon glass by the rotation of the motor
the partition walls 17 are joined to a pair     26. When the spray gun
reaches a pre-  of partition walls 17' extending longitudin-  25 determined
position on the side of the  ally of the lehr. Thus, the four partition 90
ribbon glass, the motor 26 is rotated in the  walls 17, 17, 17', 17' form
a closed rect-     reverse direction by the actuation of the  angular
peripheral wall. The closed peri-     limit switch, and the vehicle 23
moves in  pheral wall has a bottom  surface with an     an opposite
direction. When the spray gun  elongate opening or slot necessary for the
30 comes to a predetermined position on the  reciprocal movement of the
vehicle 23. 95     opposite side, the vehicle 23 moving in the  Thus, a
substantially closed chamber 18     reverse direction is again moved in the
is formed by the peripheral wall, the bot-     normal direction by the
actuation of the  tom surface, the under surface of flat glass     limit
switch in accordance with the same  facing the bottom surface of the
peripheral  35 mechanism  as mentioned above. In this  wall, and the pair
of the conveyor rolls de- 100     way, the vehicle 23 reciprocates between
scribed above. The chamber 18 includes     two predetermined positions in a
widthwise  the spray gun 20 and the nozzle 21, so that     direction of the
ribbon glass 13.          a sprayed matter (may be called mist here-
A pipe 31 is connected to the spray gun  inafter) of a metal compound
solution  40 for feeding a solution of a metal compound  sprayed against
the under surface of ribbon 105     convertible to its oxide on pyrolysis
to the  glass from the nozzle is confined within this     nozzle 21 from a
tank (not shown) through  chamber 18. In the present specification and
the spray gun 20, a feed pipe 32 and a  claims, the chamber is referred to
as spray     drain pipe 33 for water which cools the  chamber. With the
conventional apparatus  45 spray gun to prevent the pyrolysis of the
devoid of such a spray chamber, a solution 110     metal compound solution
within the nozzle  of a metal compound from  the nozzle,     21, and a pipe
34 for feeding compressed  when sprayed against the under surface of
air for jetting out the metal compound  ribbon glass, is very readily
scattered on an     solution to the nozzle 21 through the spray  air
current. This results in the adhesion  50 gun 20. Each of these pipes 31,
32, 33 and  of a mist of the metal compound solution 115     34 is a
flexible pipe. The pipe 32, pipe 33, to undesired parts of flat glass and
causes     and pipe 34 are connected respectively to  the non-uniform
thickness of a metal oxide     a water feed opening (not shown), a drain
coating on the surface of the flat glass.     opening (not shown), and a
compressor  Furthermore, a decomposition product of  55 (not shown).
the scattered mist of the metal compound 120        In accordance with the
above-described  solution adheres to the surface of flat glass,
construction, the vehicle 23 repeatedly re-  or the decomposition product
which has     ciprocates in the widthwise direction of  adhered to transfer
rolls again adheres to     ribbon glass 13, and a solution of a metal  flat
glass, thereby causing haze or irregular-  60 compound is continuously
sprayed uniform-  ity of colour of flat glass.              125     ly on
the under surface of the advancing    In the present invention, a
substantially     ribbon glass from the nozzle 21 of the spray  closed
spray chamber of the type described     gun 20 which cooperates with the
vehicle  above is provided in order to remove these     23. In one
preferred embodiment of the  defects of the prior art, and the mist of   65
process of the present invention, the suit-  the sprayed metal compound
solution is 130        4                                         1 283657
4      confined within the spray chamber 18 to  from  the nozzle 21 is
increased, and the 



prevent the scattering of the mist in a direc-  adhesion of the mist to the
under surface     tion of transfer of glass ribbon 13.       of the ribbon
glass 13 and its pyrolysis are       Needless to say, the lengths of the
parti-  accelerated. Furthermore, the adverse effect  5 tion walls 17
extending in a direction trans-  of contaminating the under surface of the
70     verse to the lehr 14 should be determined  as-formed glass by the
waste gas is greatly     correspondingly to predetermined positions
reduced, and advantageously, a metal oxide     between which the spray gun
reciprocates.  coating formed on the under surface of     When the range of
the reciprocal movement  ribbon glass becomes very compact and ad-  10 of
the spray gun is substantially equal to  heres  to  the  glass  with  an
improved 75     the width of flat glass, the side walls of  strength.
the lehr may serve to replace the longitudin-    As described above, glass
ribbon having     ally extending pair of partition walls 17'.  formed
thereon a metal oxide coating is       In the embodiment illustrated in
Figure  annealed while being transferred through  15 3, a pair of rods 19
made of glass wool are  the lehr 14 by the conveyor rolls 16.  80
provided on the top ends of the Partition    Special description has been
made here-     walls 17 to improve the air-tightness of the  inbefore with
respect to an embodiment     chamber 18 by sealing a space between the
wherein a solution of a metal compound     top ends of the partition walls
17 and the  is sprayed on the surface of ribbon glass  20 conveyor rolls
facing the respective parti-  as-formed from  molten glass which has 85
tion walls.                                high activity, and the sprayed
metal com-       A pair of draft cones 22 extending along  pound is
pyrolyzed on the surface of the     the widthwise direction of the lehr are
pro-  ribbon glass. This process has the advan-     vided within the spray
chamber 18 with the  tage that glass having a firm and compact  25 spray
gun 20 therebetween. The top end  coating of the metal oxide is obtained
with- 90     of each of the draft cones 22 is in the form   out
pre-treating the glass, and that the     of a suction hole 39 located in
the neighbor-  coated  flat  glass  can  be  cut  into     hood of the
under surface of glass ribbon  divided   sizes  after  cooling   because
13 and opening toward the under surface  the  flat  glass  is  annealed
during  30 of the glass. The bottom ends of the draft  passage  through
the  lehr  even  after 95     cones 22 are connected respectively to ducts
spraying the metal compound solution at     35 which are joined to an
exhaustion de-  a  temperature  above  400[err]C. Therefore,     vice 36.
coated glass which can be cut into optional       As previously stated, a
sprayed matter,  sizes can be produced at low cost without  35 namely mist,
of a solution of a metal com-  using any special lehr.
100     pound is confined within the spray cham-    Glass sheet obtained by
cutting the glass     ber 18. A part of the mist filled in the  so produced
into the desired size has a uni-     spray chamber adheres to the under
surface  form coat thickness, and no haze nor non-     of the glass ribbon
13, and the metal com  uniformity of color is observed. The glass  40 pound
is pyrolyzed by the high tempera-  sheet has an average light transmittance
of 105     tures of the ribbon glass and combined with  52%, and a ratio of
reflection of solar     oxygen in the atmosphere thereby to form   energy
of 30%. When the glass sheet was     a coating of a metal oxide on the
surface  subjected to test using a device for testing     of flat glass. At
the time of pyrolysis, a  weatherability, no  change  was observed  45
decomposition gas and undesired decom-  after a lapse of 2000 hours. It is
presumed 110     position products are formed. These pro-  that this glass
sheet will withstand outdoor     ducts fill the spray chamber 18 together
exposure for more than 7 years.     with air jetted out from  the spray
nozzle   In the embodiment described above, the     21. In the present
specification and claims,  position of the spray gun 20 is within the  50
the decomposition gas and undesired de- lehr 14. It is not always necessary
however 115     composition products occurring during the  that the spray
gun 20 be situated inside the     pyrolysis and the air fed from  the com-
lehr. The only requirement as to the posi-     pressor and jetted out from
the nozzle 21  tion is that the spray gun 20 should be     are inclusively
termed "spray waste gas".  positioned at a point closely facing that  55
One feature of the process of the present  part of the flat glass which has
a tempera- 120     invention is to suck and remove the spray  ture of about
400 to about 750[err]C. Hence,     waste gas filling the spray chamber 18
by  the spray gun 20 may be provided forward     the action of the
exhaustion device 36 by  of the lehr 14.     way of the suction holes 39 of
the draft   It is preferable to apply the process of  60 cones 22 and
through the air ducts 35. Since  the invention to the under surface, rather
125     the spray waste gas is incessantly sucked  than the upper surface,
of ribbon glass for-     and removed from the chamber in the man-  med
continuously in a horizontal direction     ner mentioned above, the
effective concen-  by the "Colburn" process, float process,     tration in
the spray chamber 18 of a mist  and  rolled  process because in such an  65
of the metal compound solution jetted out  application, an air current near
the ribbon 130        5                                         1 283 657
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according  to  claim  1,    The process of the invention is also applic-
wherein the spraying of the metal com- 



able to  a glass ribbon produced continu-  pound solution is effected
within the lehr.    ously in a vertical direction by such a    4. An
apparatus for forming a metal  5 method  as the "Fourcault" process and
oxide coating on the surface of flat glass 70    "Pittsburg" process.
Furthermore, both sur-  comprising a lehr for annealing flat glass    faces
of glass ribbon may be coated in ac-  maintained  at an  elevated
temperature,    cordance with the process of the present  means for
advancing the flat glass toward    invention.
and through the lehr, at least one spray  10  In the embodiment described
above, the  gun disposed adjacent to and facing to- 75    the invention is
practised by one spray gun  ward the path of movement of the flat    which
reciprocates along the whole width  glass, a nozzle secured to the top end
of    of glass ribbon. But one or a plurality of  the spray gun for
spraying a solution of    spray guns which swing in a widthwise  one or
more metal compounds onto the  15 direction of the glass ribbon or a
plurality  surface of the flat glass, means for feeding 80     of spray
guns arranged in the widthwise  the metal compound solution to the spray
direction of glass ribbon may also be used  gun and jetting out the
solution from  the     in the practice of the process of the inven-
nozzle, partition  walls forming  together     tion.
with part of the flat glass a spray chamber  20   The process of the
invention  is also  extending in a direction transverse to the 85
applicable to the case where instead of a  direction of advancement of the
flat glass     glass ribbon, a glass sheet of appropriate  and including
the spray gun and the nozzle     size is transferred  to  the lehr for re-
therein to confine, in use, a spray of the     annealing.
metal compound  solution, and  exhaust  25   Examples of the metal
compounds that  means within the spray chamber including 90     are
preferred in the process of the invention  suction holes disposed towards
the path of     include acetylacetonate complex salts of co-  movement of
the flat glass for removal by     balt, iron, chromium, nickel, tin,
titanium,  suction spray waste gas from  the spray     manganese, calcium
and magnesium, cyclo-  chamber through the suction holes.  30 pentadienyl
compunds of these metals,    5. An apparatus according to claim  4, 95
dibutyl tin diacetate, dimethyl tin dipro-  further comprising means for
causing the     pionate, and titanic acid ester. In order to  at least one
spray gun to make a reciprocal     prepare a solution of these metal com-
movement in parallel with the path of     pounds, any solvents which
dissolve the  movement of the flat glass and in a direc-  35 aforementioned
metal salts can be used,  tion at right angles to the direction of ad- 100
and usually, methanol, benzene and toluene  vancement of the flat glass.
are employed.                                6. An apparatus according to
claim  4                                                 or 5, wherein the
spray chamber is posi-       WHAT WE CLAIM  IS: -
tioned in the lehr.  40   1. A  process for forming a coating of    7. An
apparatus according to claim  4, 105     one or more metal oxides on the
surface  5 or 6, wherein mutually facing upper ends     of flat glass,
comprising transferring flat  of the partition walls are located on either
glass maintained at an elevated temperature  side of the spray gun and
immediately be-     towards an annealing lehr, spraying from   neath a pair
of adjoining conveyor rolls.     a nozzle a solution of one or more metal
8. An apparatus according to claim  7, 110     compounds convertible to
their respective  wherein a pair of rods made of glass wool     oxides on
pyrolysis uniformly on the sur-  are provided on the upper ends of the
face of the flat glass at a point where the  partition walls so as to seal
a space be-     temperature of the advancing flat glass is at  tween the
upper ends of the partition walls  50 a temperature of 400 to 750[err]C.,
thereby to  and the opposing conveyor rolls.           115     form a
coating of one or more metal oxides   9. A process for forming a metal
oxide     on the surface of the flat glass, confining  coating on a surface
of flat glass, substanti-     the applied spray of the compound solu-  ally
as hereinbefore described with refer-     tion within a spray chamber
including said  ence to the accompanying drawings.  55 nozzle therein  and
defined  by partition    10. An apparatus for forming a metal 120     walls
so as to prevent scatter of the spray  oxide coating on a surface of flat
glass sub-     in the direction of advancement of the flat  stantially  as
hereinbefore described with     glass, removing by suction a waste gas of
reference to the accompanying drawings.     the spray from the spray
chamber, and con-  60 tinuously advancing the flat glass so coated
J. A. KEMP & CO.,     with the metal oxide or oxides through the
Chartered Patent Agents,     lehr.       2. A  process  according  to
claim  1,             14, South Square,     wherein the flat glass is a
ribbon glass                   Gray's Inn,  65 formed continuously from
molten glass.                  London W.C.2.   Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd.. Berwick-upon-Tweed, 1972.
Published at the Patent Office, 25 Southampton Buildings, London WC2A lAY
from which copies                                         may be obtained.



5                                         1 283 657
5     glass does not distrub pattern of the spray.    3. A  process
according to  claim  1,    The process of the invention is also applic-
wherein the spraying of the metal com-    able to  a glass ribbon produced
continu-  pound solution is effected within the lehr.    ously in a
vertical direction by such a    4. An apparatus for forming a metal  5
method as the "Fourcault" process and  oxide coating on the surface of flat
glass 70     "Pittsburg" process. Furthermore, both sur-  comprising a lehr
for annealing flat glass     faces of glass ribbon may be coated in ac-
maintained  at an  elevated  temperature,     cordance with the process of
the present  means for advancing the flat glass toward     invention.
and through the lehr, at least one spray  10  In the embodiment described
above, the  gun disposed adjacent to and facing to- 75     the invention is
practised by one spray gun  ward the path of movement of the flat     which
reciprocates along the whole width  glass, a nozzle secured to the top end
of     of glass ribbon. But one or a plurality of  the spray gun for
spraying a solution of     spray guns which swing in a widthwise  one or
more metal compounds onto the  15 direction of the glass ribbon or a
plurality  surface of the flat glass, means for feeding 80     of spray
guns arranged in the widthwise  the metal compound solution to the spray
direction of glass ribbon may also be used  gun and jetting out the
solution from the     in the practice of the process of the inven-  nozzle,
partition  walls forming  together     tion.
with part of the flat glass a spray chamber  20   The process of the
invention is also  extending in a direction transverse to the 85
applicable to the case where instead of a  direction of advancement of the
flat glass     glass ribbon, a glass sheet of appropriate  and including
the spray gun and the nozzle     size is transferred  to  the lehr for re-
therein to confine, in use, a spray of the     annealing.
metal compound  solution, and  exhaust  25   Examples of the metal
compounds that  means within the spray chamber including 90     are
preferred in the process of the invention  suction holes disposed towards
the path of     include acetylacetonate complex salts of co-  movement of
the flat glass for removal by     balt, iron, chromium, nickel, tin,
titanium,  suction spray waste gas from  the spray     manganese, calcium
and magnesium, cyclo-  chamber through the suction holes.  30 pentadienyl
comopunds of these metals,   5. An apparatus according to claim 4, 95
dibutyl tin diacetate, dimethyl tin dipro-  further comprising means for
causing the     pionate, and titanic acid ester. In order to  at least one
spray gun to make a reciprocal     prepare a solution of these metal com-
movement in parallel with the path of     pounds, any solvents which
dissolve the  movement of the flat glass and in a direc-  35 aforementioned
metal salts can be used,  tion at right angles to the direction of ad- 100
and usually, methanol, benzene and toluene  vancement of the flat glass.
are employed.                                6. An apparatus according to
claim  4                                                 or 5, wherein the
spray chamber is posi-       WHAT WE CLAIM  IS:-
tioned in the lehr.  40   1. A process for forming a coating of    7. An
apparatus according to claim 4, 105     one or more metal oxides on the
surface  5 or 6, wherein mutually facing upper ends     of flat glass,
comprising transferring flat of the partition walls are located on either
glass maintained at an elevated temperature  side of the spray gun and
immediately be-     towards an annealing lehr, spraying from   neath a pair
of adjoining conveyor rolls.     a nozzle a solution of one or more metal
8. An apparatus according to claim 7, 110     compounds convertible to
their respective  wherein a pair of rods made of glass wool     oxides on
pyrolysis uniformly on the sur-  are provided on the upper ends of the
face of the flat glass at a point where the  partition walls so as to seal
a space be-     temperature of the advancing flat glass is at  tween the
upper ends of the partition walls     a temperature of 400 to 750[err]C,
thereby to  and the opposing conveyor rolls.       115     form a coating
of one or more metal oxides   9. A process for forming a metal oxide     on
the surface of the flat glass, confining  coating on a surface of flat
glass, substanti-     the applied spray of the compound solu-  ally as
hereinbefore described with refer-     tion within a spray chamber
including said  ence to the accompanying drawings.  55 nozzle therein  and
defined  by partition    10. An apparatus for forming a metal 120     walls
so as to prevent scatter of the spray  oxide coating on a surface of flat
glass sub-     in the direction of advancement of the flat  stantially as
hereinbefore described with     glass, removing by suction a waste gas of
reference to the accompanying drawings.     the spray from the spray
chamber, and con-  60 tinuously advancing the flat glass so coated
J. A. KEMP & CO.,     with the metal oxide or oxides through the
Chartered Patent Agents,     lehr.       2. A  process according to  claim
1,               14, South Square,     wherein the flat glass is a ribbon
glass                  Gray's Inn,  65 formed continuously from molten
glass.                  London W.C.2.   Printed for Her Majesty's
Stationery Office by The Tweeddale Press Ltd.. Berwick-upon-Tweed, 1972.
Published at the Patent Office, 25 Southampton Buildings. London WC2A lAY
from which copies                                         may be obtained.


