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My invention relates to a method of manufac-
turing strainless glass sheets by using special
cooling means, and its object is to produce sheet
glass of best quality having homogeneous struc-
ture and less internal strain, ’

It has heretofore been known that in the Four-
cault, Pittsburgh, Colburn or other sheet glass
drawing methods, a glass sheet is cont{nuously
drawn from a drawing kiln into & chamber where
the sheet 15 annealed while it is held vertically
or bent horizontally and cut into a desired length.
As soon as the glass sheet is drawh from the draw-
ing kiln gradually forming hardened edges by a
suitable method, the glass sheet s uniformly
cooled in horizontal direction at once by coolers
and solidified, thus, the reduction of breadith of
sheet and shrinkage are avoided by means of sur-
face tension. For this purpose, it has been con-
sidered to be absolutely necessary to cool the glass
sheet in horizontal direction at a possibly uniform
temperature. If such cooling method 1s not ap-
plied, the breadth of the drawn sheet will be re-
duced and the sheet becomes wavy and is liable
to break, thereby making the drawing operation
dificult. Such facts can be clearly recognized
from the fact that all heretofore known coolers
have uniform breadth horizontally along the glass
sheet or rather gradually enlarged breadth to-
wards the center so as to provide the largest cool-
ing effect in the central part of the sheet.

The glass sheet, however, made by using the
above described cooling method, especlally such
glass sheet drawn at high temperature as In
Pittsburgh process has not only greater internal
strains but also its distributlon becomes ununi-
formly since the sheet is cooled uniformly along
breadth by the cooler end is subjected to such a
severe effect as the glass sheet is very often
broken while 1t is drawn or when the sheet is cut
off. But the cause of such failures had not been
made clear and it has been considered unavoid-
able result when glass sheet is manufactured by
the drawing method.

The inventor made careful investigation to find
out the cause of the above defects taking varlous
facts Into conslderation and discovered a new
method of cooling the glass sheet which s quite
contrary to the known method, viz. instead of
cooling the sheet uniformly along the breadth,
the coolers are so devised that the cooling effect
may be gradually retarded towards the center
of the sheet from both side edges. Then the in-
ternal strains of the glass sheet can be extremely
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well cuttable glass sheet of splendid quallty may
be obtained.

The varlation of cooling effect from both side-
edges Is preferably made similarly, yet it is not
necessary to limit the cooling effect in the cen-
ter part of the sheet to the minlmum, but the
minimum point may be shifted somewhat to one
slde from the centre, if the position is not changed
suddenly, then the object of this invention can
be similarly attained.

The rate of cooling for the glass sheet in this
invention may be adjusted in accordance with
the drawing speed of the glass sheet and better
results can be obtained if the cooling speed in
cross-wise directlon is regulated to be nearly the
same against the cooling speed along its drawing
directlon,

In carrying out my invention the most effec-
tive and simple method s to reduce the breadth
or thickness or both of ordinary coolers towards
the center from both sides along an arc or stralght
lines or step-by-step, or by forming the coolers
having a constant breadth in arcuate shape along
the drawing direction of the glass sheet or by
curving the cooler gradually remote against the
glass sheet towards the middle from both sides.
The object can also be attained with the coolers
of constant breadth by reducing the quantity of
cooling medium or by changing the area of heat
radlating surface at the middle of the glass sheet.
Accordingly 1t should be understood that the pres-
ent inventlon is not Ilmited to the definite means
as above described, but without departing the
spirit of this invention, other various combina-
tlons or modifications can be effectively applied.
For instance, auxiliary coolers may be used in
combination with ordinary coolers, and also the
above cooling means may be applied to only one
side of the glass sheet.

In manufacturing glass sheet by the above de-
scribed method of this inventlon, the cooling In
the cross-wlse direction malntains good balance
in respect of the cooling in the drawing direction
of the glass sheet, viz. the sheet is cooled to the
inside from the outside comparatively uniformly
along the longitudinal and cross-wise directions
of the glass sheet., Accordingly the sheet Is not
made wavy and is subjected to very few internal
straln which, if any, can be uniformly distri-
buted all over the sheet. Thus the glass sheet of
superior quality which can bhe well-cuttable is
produced and which does not break when worked
for such as polishing or grinding. Such facts
can easlly be recognized by inspecting the sheet

reduced and distrlbuted uniformly so that the 55 through a polarizer.
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My inventton will be better understood from
the folowing description when considered in
connection with the accompanying drawing, and
its scope will be pointed out in the appended
claims.

In the drawing, Flg. 1 is a diagrammatic view
partially in section of a glass sheet manufactur-
ing device by the drawing method taken for the
explanation of my invention; Figs. 2 to 4 are
front views of coolers embodying my invention;
Plg. 5 is a plan view of the cooler of my inven-
tion; Figs. § and 7 are a front elevation and its
plan view of a cooler respectively illustrating a
maodified form of my invention.

Now referring to the drawing, | represents a
part of the drawing kiln containing molten glass
2. 3 represents & glass sheet to be drawn
through a suitable floating guide 4 and by means
of rollers 6. B is the coollng device of my inven-

tion arranged adjacent to the glass sheet 3 above

the outlet of the guide 4.

In accordance with my invention, the cooler B
is formed as shown in Figs. 1, 2 and 3 with the
gradually reduced breadth towards the middle
horizontally from both ends, or a5 shown in Fig.
4 with equal breadth but curved along an arc, or
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as shown in Flg. 5 with equal hreadth but located
at the gradually reduced distance to both ends
from the mlddle. Cooling medium such as cold
water or cold air iIs supplied from the pipe 8 into
the cooler § and is taken out through the pipe 9.
In all of the coolers shown in Figs. 1 to 7, the
cooling effect for the glass sheet is largest at both
ends and gradually reduced towards the middle
where the cooling effect is smallest. With the
above device, the glass sheet 8 drawn through the
floating guide 4 is cooled at both slde edges more
rapidly than the other parts and forms the hard-
ened edges 7 at first. Thus the molten glass film
1s extended between the hardened edges T as the
glagg sheet 15 drawn gradually and cooled to-
walds the middle from both edges with the re-
duced effect so that the cooling effects in the
horizontal and vertical directions of the glass
sheet maintain the balance to facilitate the man-
ufacture of strainless glass sheet.

Figs. 6 and 7 show another example of the
cooler which is provided with heat radiating ribs
10 arranged with gradually increased pitches to-
wards the middle from hoth sides for equally at-
taining the object of this invention.
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