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This invention relates to improvements in 
the art of drawing sheet glass and more par 
ticularly to an improved method and appa 
ratus for removing surface defects or irregu 
larities in the-sheet whereby a flat, smooth 
and uniform thickness of sheet is produced. 
While this invention is not limited to use 

in connection with any particular type of 
sheet glass forming apparatus, it may be ef 
fectively used in the Colburn system such as 
is illustrated, for example, in the patent to 
Colburn, No. 1,248,809, granted December 4, 
1917. In this system of forming sheet glass, 
the sheet is drawn continuously upward from 
a relatively shallow pool of molten glass and 
then, while still somewhat plastic, is deflected 
about a cooled bending roll into a horizontal 
plane. The sheet is then carried through a 
combined drawing and flattening mechanism 
wherein the sheet becomes set in final sheet 
form after which it is passed horizontally 
through an annealing leer. During the draw 
ing and deflecting of the sheet and while it 
is still soft and plastic, there is sometimes a 
tendency, due to various conditions, for 
waves and other surface defects or irregulari 
ties to be formed therein. In the event such 
surface defects are permitted to remain in 
the sheet, they will naturally impair both the 
quality and the commercial value thereof. 
An important object of the invention, 

therefore, is the provision of a method and 
means wherein any surface defects or irregu 
larities present in the sheet can be removed 
therefrom preferably, though not necessar 
ily, subsequent to the deflection thereof and 
while the same is still in a plastic condition 
whereby to produce a flat sheet, both smooth 
and uniform in thickness. . 
Another object of the invention is the 

provision of a method and means wherein 
opposite surfaces of the sheet are treated 
simultaneously to flatten or iron out any sur 
face irregularities therein, the sheet being 
preferably submitted to a heat treatment prior to such flattening or ironing operation. 
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Another object of the invention is the pro 
vision of a method and apparatus wherein 
opposite surfaces of the sheet may also be 
subjected to a wiping or smoothing action at 

the base or meniscus thereof for minimizing 
the formation of waves or other surface ir 
regularities in the sheet during the formation 
thereof. 
A further object of the invention is to 

provide an apparatus wherein a sheet of glass 
is drawn upwardly from a mass of molten 
glass and deflected into a horizontal plane, 
and a pair of temperature controlled mem 
bers arranged to engage opposite surfaces of 
the sheet while it is still in a soft and plas 
tic condition and having a wiping or smooth 
ing action thereupon to flatten the same, 
said mennbers preferably having line contact 
with the sheet and means being provided for 
varying the pressure of said members there 
upon. 
Other objects and advantages of the in 

vention will become more apparent during 
the course of the following description when 
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taken in connection with the accompanying drawings. 
In the drawings forming a part of this ap 

plication and wherein like numerals are em 
ployed to designate like parts throughout 
the same, Fig. 1 is a vertical longitudinal section 
through a portion of a sheet glass drawing 
apparatus showing the present invention in 
use, Fig. 2 is a side elevation showing the 
means for mounting the sheet flattening or 
ironing members, Fig. 3 is a view taken at right angles to 
Fig. 2, e ig. 4 is a sectional view of a slightly mod 
ified arrangement, and 
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Fig. 5 is a sectional view of a still further 
modified arrangement. - Referring to the drawings and particularly 
with reference first to Fig. 1, the relatively. 
shallow pool of molten glass 5 in receptacle. 
6 is in open communication with a continu 
ous tankfurnace 7 or other source of supply, 
and the molten pool 5 is maintained at the proper working temperature by the heating 
chamber 8 over which receptacle 6 is sup 
ported. All of the glass in receptacle 6, ex: 
cept for a comparatively narrow strip at 
each side of the sheet source, is enclosed by 00 
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a pair of cover tiles 9 and the glass sheet 10 is 
drawn upwardly from the exposed surface 
portion of the molten glass between a pair 
of water-cooled shields 11 which protect the 
sheet source from the heated gases which 
would otherwise flow out against the sheet 
from under the cover tiles 9 and also serve 
to chill the surface glass to the proper sheet 
drawing temperature. Pairs of driven edge 
gripping rollers 12 engage each edge of the 
glass sheet 10 at its source to maintain the 
sheet at the desired constant width. The 
sheet 10 is drawn upwardly until substan 
tially set but while still sufficiently plastic 
is deflected into the horizontal plane about 
a cooled bending roll 13 and then run 
through a combined drawing and flattening 
means, the draw table 14 only of which is 
shown, and then on through a suitable an nealing leer. 
In the Colburn process, there is usually 

employed a so-called idler roll positioned 
between the bending roll 13 and the adjacent 
end of the draw table 14 for supporting the 

25 sheet to prevent sagging thereof. In the 
preferred form of the present invention, how 
ever, this idler roll is removed and substi- . 
tuted therefor are the superposed stationary 
members 15 and 16 positioned above and be. 
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neath the sheet respectively to engage oppo 
site surfaces thereof. These members ex 
tend transversely the entire width of the 
sheet and may be formed from any suitable 
non-corrosive material such as nickel, ni 
chrome, monel or the like. Each member is in 
the form of a substantially rectangular hol 
low casing through which is adapted to be 
circulated a suitable cooling medium such as 
water, air, etc. These members 15 and 16 are 
provided to have a wiping or smoothing ac 
tion upon opposite surfaces of the glass sheet 
as it is passed therebetween and in sliding 
contact therewith so that they will tend to 
flatten or iron out any surface defects or ir regularities which may be present in the 
sheet and thereby facilitate the production of 
a flatter and smoother sheet of a more uni 
form thickness. 
member 15 and likewise the top 18 of the 
lower member 16 are preferably arcuately 
curved transversely as shown so that they 
have substantially line contact with the sheet 
and thus reduce the area of contact between 
said members and sheet to a minimum. 
After the sheet has been deflected about 

bending roll 13 and before it passes between 
members 15 and 16, it is preferably submitted 
to a temperature treatment whereby it may be 
softened to facilitate the wiping action of said 
members thereupon. This temperaturetreat 
ment of the sheet is herein effected by the 
provision of a plurality of burners 19 adapted 
to direct heat upon the sheet both from above 
and beneath although other types of heating 
means may be employed if preferred. The 

The bottom 17 of the upper 
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members 15 and 16 not only act to iron out 
the surface irregularities from the sheet but, 
in addition, the member 16 serves to support 
the sheet at a point between the bending roll 
and the draw table to prevent sagging there 
of. While the idler roll has not been shown, 
it could, of course, be used if desired, al 
though with the arrangement illustrated it is 
not believed to be necessary. 

In Figs. 2 and 3 is shown one way in which 
the members 15 and 16 may be mounted so 
that the pressure thereof upon the sheet can 
be varied as desired. To E. end, there are 
associated with the opposite ends of members 
15 and 16 the hollow shafts or tubular exten 
sions 20 and 21 respectively which are sup 
ported by bearings 22 and 23. The cooling 
medium circulated through the members 
may be introduced thereinto and exhausted 
therefrom through the extensions 20 and 21 
at the opposite ends thereof. The bearing 23 
at each end of member 16 is supported upon 
and rigidly secured to an inverted channel 
beam 24, said bearing being provided with 
the spaced vertical ears 25 offset therefrom. 
The bearing 22 at each end of member 15 is 
provided with a lug 26 inserted between the 
spaced ears 25 and pivotally secured thereto 
by means of a pivot pin. 27. The numeral 28 
designates a relatively long ever pivotally se 
cured at one end as indicated at 29 to the 
side wall 30 of the machine and carrying at 
its outer end a weight 31. Pivoted to the 
bearing 22 as at 32 is a link 33, the other end 
of which is pivoted as at 34 to the lever 28 
intermediate its ends. With the construction 
above described, it will be apparent that the 
upper member 15 is pivotally mounted with 
respect to the lower member 16 and is nor 
mally urged toward the same by the weight 
31. The pressure of the members upon the 
sheet can of course be varied by moving the 
weight 31 along the lever 28 to any one of 
the various positions indicated at 35 or by 
varying the value of said weight while main 
taining it in the same position. 

Referring to Fig. 4, the arrangement dis 
closed therein is substantially the same as 
that illustrated in Fig. 1, with the exception 
that the sheet width maintaining rollers 12 
are omitted and there is substituted therefor 
the members 36 and 37. These members are 
of substantially the same construction as 
members 15 and 16 above described and are 
positioned to engage opposite surfaces of the 
sheet at the base or meniscus 38 thereof and 
throughout the entire width of said sheet. 
The inner adjacent side walls of these mem 
bers are also arcuately curved transversely so 
that the lower portions thereof fit substantial 
ly into the curvature of the sheet meniscus. 
These members not only serve to maintain 
the sheet to width but are also adapted to 
have a wiping or Smoothing action upon op 
posite surfaces of the glass so as to minimize 
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the formation of waves and surface irregu 
larities in the sheet as it is drawn upwardly. 

In Fig. 5 is illustrated an arrangement 
which is also somewhat like that disclosed in 
Fig.1, with the exception that instead of em 
ploying the stationary members 15 and 16, 
rotatable members or rolls 39 and 40 are here 
used. These members are adapted to be ro 
tated quite slowly in a direction opposite to 
the direction of travel of the sheet and, when so driven, will have a wiping or smoothing 
effect upon the sheet to iron or flatten out any 
surface irregularities or defects therein. The 
same advantages will be achieved by the use 
of these rotatable members as by the use of 
the members. 15 and 16 and, in addition, new 
surfaces will be constantly brought into con 
tact with the sheet. The rotatable members 
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can be employed in conjunction with the 
knurled rolls 12 as shown, with the stationary 
members 36 and 37, or similar rotatable mem 
bers can be positioned to engage the base or 
meniscus of the sheet and to rotate slowly 
in a direction opposite to the direction in 
which it is drawn. The rotatable members 
39 and 40 can be mounted in exactly the same 
manner as illustrated in Figs. 2 and 3, with 
ge suitable type of driving means there 
O. 
It is to be understood that the form of the 

invention herewith shown and described is to 
be taken as the preferred embodiment of the 
same, and that various changes in the shape, 
size and arrangement of parts may be re 
sorted to without departing from the spirit 
of the invention or the scope of the subjoined 
claims. 
We claim: S 
1. In sheet glass apparatus, the combina 

tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, and 
means for deflecting the sheet in advance of 
said drawing-means from the vertical into a 
substantially horizontal plane, of means en 
gaging opposite surfaces of the sheet at a point between the drawing and deflecting 
means and having substantially line contact 
therewith for removing surface irregularities 
therefrom. 

2. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, and 
means for deflecting the sheet in advance of 
said drawing means from the vertical into a 
substantially, horizontal plane, of means simultaneously engaging opposite surfaces of the sheet at a point between the drawing 
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and deflecting means and having substantial 
ly line contact therewith for producing a 
wiping action thereupon to flatten oriron out 
any surface irregularities therein. 

3. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, and 
means for deflecting the sheet in advance of 
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said drawing means from the vertical into a 
substantially, horizontal plane, of a pair of 
members engaging opposite surfaces of the 
sheet at a point between the drawing and de 
flecting means for removing surface irregu 
larities therefrom, said members having sub 
stantially line contact with said sheet. 

4. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, and 
means for deflecting the sheet in advance of 
said drawing means from the vertical into a 
substantially horizontal plane, of members 
disposed above and beneath said sheet and 
engaging opposite surfaces thereof at a point 
between the drawing and deflecting means for producing a wiping action thereupon to 
flatten or iron out any surface irregularities 
therein, and means for varying the pressure 
of said members upon the sheet. 

5. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, and 
means for deflecting the sheet in advance of 
said drawing means from the vertical into a 
substantially horizontal plane, of members 
positioned above and beneath the sheet and 
adapted to engage opposite surfaces thereof 
simultaneously at a point between the draw 
ing and deflecting means to flatten or iron out 
any surface irregularities therein, the mem 
ber beneath the sheet being fixed and the 
member above said sheet being movable, and 
means for normally urging the upper mem 
ber toward the lower member. 
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6. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, and 
means for deflecting the sheet in advance of , 
said drawing means from the vertical into a 
substantially horizontal plane, of superposed 
members positioned above and beneath the 
sheet and adapted to engage opposite surfaces 
thereof simultaneously at a point between the 
drawing and deflecting means to flatten or 
iron out any surface irregularities therein, 
means for pivotally mounting the upper 
member with respect to the lower member, 
and means for normally urging the upper 
member toward the lower member. 7. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, and 
means for deflecting the sheet in advance of 
said drawing means from the vertical into a 
substantially horizontal plane, of superposed 
members positioned above and beneath the 
sheet and adapted to engage opposite surfaces 
thereof simultaneously at a point between the 
drawing and deflecting means to flatten or 
iron out any surface irregularities therein, 
fixed bearings for supporting the member be 
neath the sheet and having spaced ears, mov 
able bearings for supporting the member 
above the sheet and having lugs inserted be 
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tween said ears and pivotally secured thereto, 
and weighted link means for normally urg 
ing the upper member towards the lower 
member. 

8. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, means 
for deflecting the sheet in advance of said 
drawing means from the vertical into a sub 
stantially horizontal plane, of means engag 
ing opposite surfaces of the sheet at a point 
between the drawing and deflecting means 
and having substantially line contact there 
with for removing surface irregularities 
therefrom, and means for heating the sheet in 
advance of said last mentioned means. 

9. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, means 
for deflecting the sheet in advance of said 
drawing means from the vertical into a sub 
stantially horizontal plane, of members dis 
posed above and beneath said sheet and en 
gaging opposite surfaces thereof at a point 
between the drawing and deflecting means 
and having substantially line contact there 
with for producing a wiping action there 
upon to flatten or iron out any surface irregul 
larities therein, and means for heating oppo 
site surfaces of the sheet in advance of said 
members. 

10. In sheet glass apparatus, the combi 
nation with means for drawing a sheet of 
glass upwardly from a bath of molten glass, 
means for deflecting the sheet in advance of 
said drawing means from the vertical into a 
substantially horizontal plane, of stationary 
superposed members disposed above and be 
neath said sheet and engaging opposite sur 
faces thereof at a point between the drawing 
and deflecting means and having substantially 
line contact therewith for producing a wiping 
action thereupon to flatten or iron out any 
surface irregularities therein. 

11. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, means 
for deflecting the sheet in advance of said 
drawing means from the vertical into a sub 
stantially horizontal plane, of rotatable 
superposed members disposed above and be 
neath said sheet and engaging opposite sur 
faces thereof at a point between the drawing 
and deflecting means for producing a wiping 
action thereupon to flatten or iron out any 
surface irregularities therein, said members. 
rotating in a direction opposite to the direc 
tion of travel of the sheet. 

12. In sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, means 
for deflecting the sheet in advance of said 
Ei means from the vertical into a sub stantially horizontal plane, of means engag 
ing on posite surfaces of the sheet at a point 
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between the drawing and deflecting means 
and having substantially line contact there 
with for removing surface irregularities 
therefrom, and means positioned to have a 
wiping action on opposite surfaces of the 
sheet at the base or meniscus thereof. 

13. In a sheet glass apparatus, the combina 
tion with means for drawing a sheet of glass 
upwardly from a bath of molten glass, means 
for deflecting the sheet in advance of said 
drawing means from the vertical into a sub 
stantially horizontal plane, of members dis 
posed above and beneath said sheet and en 
gaging opposite surfaces thereof at a point 
between the drawing and deflecting means for producing a wiping action thereupon to 
flatten or iron out any surface irregularities 
therein, and stationary members extending 
transversely of the sheet and engaging oppo 
site surfaces thereof throughout its entire 
width at the base or meniscus thereof for 
producing a wiping action upon said sheet 
as it is drawn. 

14. The method of producing sheet glass, 
which consists in drawing the sheet upwardly 
from a bath of molten glass, deflecting the 
sheet from the vertical to the horizontal, sub 
jecting opposite surfaces of said sheet simul 
taneously to a wiping action to smooth or iron 
out any surface irregularities therein, and 95 
in then annealing said sheet. 

15. The method of producing sheet glass, 
which consists in drawing the sheet upward 
ly from a bath of molten glass, deflecting the 
sheet from the vertical to the horizontal, 100 
submitting the sheet to a heat treatment, sub 
jecting opposite surfaces of said sheet simul 
taneously to a wiping action to smooth or 
iron out any surface irregularities therein, 
and in then annealing said sheet. 

16. The method of producing sheet glass, 
which consists in drawing the sheet upward 
ly from a bath of molten glass, deflecting the 
sheet from the vertical to the horizontal, sub 
mitting the sheet to a heat treatment, sub- 110 
jecting opposite surfaces of said sheet simul 
taneously to a wiping action to smooth or 
iron out any surface irregularities therein, 
in absorbing heat from the sheet during the 
time it is being subjected to such wiping ac- 115 
tion, and in then annealing said sheet. 

17. The method of producing sheet glass, 
which consists in drawing the sheet upward ly from a bath of molten glass, passing the 
glass before it assumes sheet form between 120 
a pair of members having a wiping action 
thereon, subjecting opposite surfaces of the 
sheet after it is formed simultaneously to a 
wiping action to smooth or iron out any sur 
face irregularities therein, and in then an- 125 
nealing said sheet. 

18. The method of producing sheet glass, 
which consists in drawing the sheet upward 
ly from a bath of molten glass, passing the 
glass before it assumes sheet form between 30 

70 

75 

80 

85 

90 

05 



3,84360) 

a pair of members having a wiping action 
thereon, submitting the sheet to a heat treat 
ment, subjecting opposite surfaces of the 
sheet simultaneously to a wiping action to 
smooth or iron out any surface irregulari 
ties therein, and in then annealing said sheet. 

19. The method of producing sheet glass, 
which consists in drawing the sheet upward 
ly from a bath of molten glass, passing the 

0 glass before it assumes sheet form between a 
pair of members having a wiping action 
thereon, submitting the sheet to a heat treat 
Saent, subjecting opposite surfaces of said 
sheet simultaneously to a wiping action to iron out any surface irregularities therein, in 
absorbing heat from the sheet during such 
triping action, and in then annealing said 
sheet. 

Signed at Toledo, in the county of Lucas, 
89 and State of Ohio, this 15th day of April, 

930. 
FRANK ERASER. 
WILLIAM E. NOBBE. 
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