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To all whom i may concern. 
Be it known that i, EMILE if ou RCAULT, 

engineer, subject of the King of Belgium, 
residing at Lodelinsalt, Belgium, have in 
vented certain new and useful improvements 
in Methods of and Apparatas for Diawing 
Continuous Sheets of Glass, of which the 
following is a specification. 

In Jay Patent No. 717,378 and application 
No. 201,763 of April 6, 1904, relating to the 
manufacture of sheets of glass by draw 
ing, I have shown a refractory float having 
an opening therethrough for supplying the 
glass and to facilitate the drawing opera 
tion. This fioat is more or less dipped into 
the molten glass for regulating the Sup 
ply. By this process the sheets obtained 
often have wrinkles or streaks on their sur 

raixture of the glass when drawn and a lack 
of houl geneity of the molten glass. 
The lethod and apparatus of the present 

invention has for its essential object to pre 
vent the formation of Wrinkles or streaks 
by operating to work up the glass at the 
basis of the sheet to render the glass fore 
homogeneous. 
The inproved apparatas insures a full 

Supply of the glass and prevents stiringing 
30-of the sheet during drawing. 
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in the accompanying drawings: Figure 
is a transverse section through the appara 
t is embodying the featies of the inven 
tion. Fig. 2 is a longit (iinai Sectici of the 
sale. Fig. 3 is a plan view. Fig. 4 is : 
cross sectional view of the rollers shoying 
details of construction thereof aid the op 
eration of the same in the moltea glass. Fig. 
5 is a sectional elevation particiary show. 
ing one of the rollie's and tie hollow metal 
lic shaft therefor. Fig. 6 is a cross sectional 
view (if the roller's and a diagraininatic illus 
tiation of guide rollers to coöperate with 
the drawn sheet. Figs. and 8 are detail 
''{ss sections of the rollers showing addi 
tional features coöperating there with. Fig. 
9 is a detailed cross section showing a slight 
modificati 
The Yoitei, glass is inciosed in a tank a 

a piece , (frefactory, material floats on 
the note: and is usel not oily for 
retaining the in purities of the surface of 
the molten glass. it also for preventing 
too great radiati's feat fl'oil its surface. 
The piece it is (led in its -- liwer portion 
with a longitutiiia apertise extending 

did' cools when 
In order to obtain a suitable consistency of 

therethirough aid conianulaicating with in 
enlargement of the same apertire at the u 
per portion for a purpose which will be 
presently set forth. in this fiat f two reli- is 
ei's did of refractory in aeria Eli'e goini 
ed, the Said rollers dipping it to the in olten 
glass. These roller's are carried on holio w 
metallic shafts-e and e' for cooling the sage 
internally by a claire it of suitable liquid. 
On these shafts are fixed toothed winees 
f, f, preferably in the for in of sprocket 
wheels, which are connected through the 
imedium of endless chain heits, not shown, 
with other toothed wheels adapted to be 
rotated either mechanically or by hand to 
set up a rotation of the two shafis e, e' and 
the rollers d, d". By rotating the rollers 
d, d' in either one of two directions, they will 

faces. This defect is the result of improper {eate to draw along glass willicit adheres 
to their lower portions, and the coatizig 
will be ticker as the reliers are coider and 
the giass inore viscouis, in ther words, the 
colder portions of the roiiers will have a 
thicker coating of glass, or will take : 
more of the glass. These rollers opstate 
practically as rotary pumps or lifting means 
for Supplying the glass at the basis of the 
sheet drawn, if the cylinders d ani d' are 
disposed at a suitable distance from each 
other, the coatings of glass thereon will 
come into contact and form a smal acci al 
lation of Semi-liquid glass between the roji 

is . 

ers. The sheet iron, or bait for feeding the 
glass will be brought in between the Foilers 
at the point where the accumulation of seai 

90 
liquid glass is located, and slowly drawg is 3s s 

continous sheet of glass by the means, de 
scribed in my application No. 20i, 63, fied 
April 5, 1904, the bait, being conventionaily. 
shown by Fig. 4 as 5, 

Figs. 4 and 5 particularly illustrate how 

s 

the glass passes around the rollers did when, 
these rollers are nearly in contact and ro 
tated in the direction of the arrows g and g’. 
The glass which passes around the collers 

it leaves the bath of glass. 

the glass at the base of the sheet, drawn, it 
is only necessary to vary the speed of rota 
tion and the diameter of the rols. The 
fluidity of the glass may be easily regulated 
by modifying the speed of rotation of the 
rollers, and as the reliers elevate or work up 
the glass at the base of the sheet, the glass 
is rendered very homogeneous, and streaks 
in the drawn sheet are thus prevenied. Fur 
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thermore, if the speed of rotation of the 
rollers d and d is such as to feed to the 
basis of the sheet h an amount of glass 
greater than can be carried up with the 

5 sheet, the excess of glass will run off or out 
at k at the ends of the rollers and return to 
the tank a, which will result in a horizontal 
movement and effect a lateral drawing, which 
will further prevent the formation of streaks 
liable to be produced by a contraction of the 
molten sheet. 

Fig. 6 illustrates the rollers as being 
spaced a greater distance and also extended 
deeper into the molten glass, and indicates 
that under such conditions a proper supply 
and a suitable consistency of the glass may 
be maintained between the rollers without 

0. 

5 

liability of a break of the glass subjected to 
the drawing action. The asbestos coated 
rolls i, j, as disclosed by my patent and ap 
plication hereinbefore mentioned, are illus 
trated in coöperation with the roller's d, d" 
in Fig. 6. - 

Fig. 7 illustrates the rollers d and d'. ro 
tated in opposite directions to show that the 
glass may be practically drawn under such 
conditions. 

It will be understood that the rollers thus 
far described and directly engaging the mol. 
ten glass and also similar rollers which will 
Subsequently be referred to may be varied as 
to their dimensions and material. used in 
their construction. 

In Fig. 7 metallic rolls l l are used with 
35 the rollers d, d", the rolls it operating to 

roll and cool the coating of glass on the roll 
ers d, d and reducing more or less the di 
mensions of the glass passing over the said 
rollers. The rolls l, t are tubular and are 
cooled by a circulation of water or other 
suitable cooling liquid therethrough. The 
direction of rotation of the rollers l, it is in 
dicated by the arrows in Fig. 7 as being re 
yerse to the rotation of the rollers d, d, and 
if desired the rollers l, it may be grooved 
as l', Fig. 9, to form designs which may be 
impressed or printed on the drawn sheet of 
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glass, and by this means sheets of grooved glass may be produced. 
Fig. 8 shows rollers on, m similar to the 

rollers l, located closer to the drawn sheet, and operating particularly to retain a greater 
quantity of glass at the base of the drawn 
sheet, the rollers d, d' in this instance rotat ing outwardly and the rollers m, m rotating inwardly. 

From the foregoing it will be understood 
that the method of drawing sheet giass in 
accordance with the present invention con 
sists in preparing a mass of molten glass and 
conveying a portion of the molten mass to a 
sheet drawing point and continuously re 
plenishing the supply of molten glass as the 
drawing operation proceeds. In addition to 
the operation of preparing and drawing the 

50 

60 

glass just explained, a portion of the sura, 
face of the molten massis, continuously 
moved away from the two faces of the sheet 
as drawn and also from the two edges of the 
latter. This method is not dependent upon 
the precise mechanism shown in various to 
forms, but may be pursued with any analo 
gous mechanism. 
The glass in accordance with the present 

apparats and method is mechanically moved 
to a drawing point. By mechanically mov 
ing the glass it is meant to be understood 
that means are employed other than the con taining receptacles, openings in the latter, 
conduits and float blocks, for moving the 
glass to a point of drawing independent of 
gravitation alone or the tendency of all liq 
uids to seek a level in connected receptacles. 
Haying thus described the invention, what 

is claimed, is: 
1. In an apparatus for drawing a continu 

ous sheet of glass, the combination of rollers 
for Supplying glass at the basis of the sheet 
to be drawn, the rollers being dipped into 
the molten glass, a float As an opening therethrough in which the rollers are dis 
posed, and means for operating the rollers. 

2. in an apparatus for dr 
glass, the combination of a receptacle for 
molten glass, a float disposed in the recep 
tacle and having an E. therethrough, 

y the float and and revolving means carried by 
held in the opening of the latter. 3. In an apparatus for drawing sheet 
glass, the combination with a receptacle for 
molten glass, a float depressed into the re 
ceptacle and into the molten glass therein 
and having an opening therein, and a pair 
of rollers held by the float and disposed 
longitudinally with respect to the latter. 

4. An apparatus for drawing sheet glass, 
comprising a receptacle for the molten glass, 
a bait for drawing the glass in sheet form 
therefron, and revolving means extendin 
approximately throughout the width of the 
sheet drawn and from between which th 
sheet is drawn. 

5. In an apparatus for drawing sheet 
glass, the combination with a receptacle for 
the molten glass, a bait for drawing the glass 
in sheet form therefrom, and revolving de 
vices approximately of the length of the 
width of the sheet to be drawn and from be 
tween which the sheet is drawn. 

6. In an apparatus for drawing sheet 
glass, the combination of a receptacle for 
no ten glass, a bait for drawing the glass in 
sheet for in therefrom, of two revoluble 
bodies arranged in parallel relation and hav 
ing a length approximately the same as the 
width of the sheet to be drawn and from be 
tween which the sheet is drawn by the bait. Hy - T. Iil, all apparatus for drawing sheet 
glass, the combination of a receptacle for 
molten glass, a bait for drawing the glass in 
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a mass of molten glass, means lifting a body 

normal eye of the mass in the 'ecepiacie. 
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sheet form therefroin, two rolliers of a length 
approximately that of the width of the sheet, 
of glass to be drawn and froia between 
Which the sheet is drawn, and irisalar coo 
iing shafts for the said rollies. 

8. In an apparatus for di'i wing sheet, 
glass, the comination of a receptacle for 
I often glass, a bait for, drawing the glass in 
sheet form therefrom, and revolving means 
for feeding the glass to the base of the sheet, 
drawn and provided with surporting cool 
ing devices. & - 

9. in a machine for drawing sheet glass, 
the combination of a receptacle containing 
molten glass, means for drawing a sheet of 
glass therefrom, aid ineans simultaneously 
inaparting in overent to and lifting the hol 
ten glass to the base of the sheet, and for 
noying the molten mass away from the two 
faces of the sheet as it is drawn. 

i0, in a machine for drawing sheet glass, 
the combinatio of a receptacle containing 
molten glass, two parallel roller's revolubie 
in opposite directions with the lower part of 
their peripheries inneised in the mollieri 
glass and operating to raise the glass toward 
the base of the sheet drawn, and means for 
drawing a siaeet of glass from the molte) 
mass of glass raised toward the base of the 
sheet by said rolle's. 

14. in a machine for drawing sheet glass, 
the goillbination of a receptacle containing 
molten glass, two parallel rollers revoluble 
in opposite directions with their adjacent 
st faces anoving upward and the lower part 
of their peripheries intine'sed in the nolten 
glass, whereby a portion of the mass of Inol 
ten glass is conveyed to a drawing point and 
oftwardly from the latter by said rolliers, 
Jeans for revolving both of the rollers at 
the same speed, and means for drawing a 
sheet of glass from the mass of giass con 
veyed by said 'oliers, 

12. In a machine for drawing sheet glass, 
the combination of a receptacle containing 

of noiten glass from below tie surface of 
said mass and returning portions of Said 
lifted body to the molten pass, and ineans 
drawing a sheet of glass from said lifted 
body of motel giass along a line between 
said retaining portions. 

13. In a machine for drawing sheet glass, 
the combination of a receptacle containing 
a mass of anoi ten glass, means continuously 
lifting a portion of said mass from below 
the surface thereof, and iheans drawing a 
sheet of glass from said lifted portion. 

14. In a machine for d'awing 
the coniinatio of a recept a "de 
unass of molten glass. néi?is iaisi. 
tion of said anass, in ea!; (ii'awiigi is 
glass fron said raised portion while t f 
portion is in the act of returning to the 

a sheet of glass 
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15, in a racie for drawing sheet glass, 
the coin})iiation of a receptacle containing a 
miss of noite}} glass, a pair of refractory 
roilers 'evoi Visig with tieir peripieries iii 
a lesses is said inoltei Xiass, the lifier's ope 
ating it gotivay tie glass to a drawing point. 
in relation to the inclien mass in the recep- . 
is cle, means directing a cooling fiuid throaigh the si 
drawiig a street. of giass froin 
jass conveyed by the 'oei's. 

16. The retireos of drawing 
which consists in preparing a ais: 
glass, co: "eying a pol g; th: noitei. 
in ass is a sileet d': Wiig poiii., aid driving 80 

f'on the conveyed portion 
of the mass and inaparting moveinent in 
opposite directions away from the two faces 
of the steel dra V1). 

17. The method f drawing sheet, glass 
which consists in continuously drawing : 
sheet of glass iro; a tasis of jolten giass 
imoved to a drawing itsit, and coatin tie:sly moving 

shafts of said roilers, and means 
tie noiter. s 

a portion of the strface of the nati 
ten mass away from the two faci's of the 90 
sheet as draw ). 

18. The methird of drawing sitect glass, 
which consists in continuously drawing a 
sheet of glass fron a mass of inoisen glass 
moved to a drawing point from a meiting 
source, continuciusly replenisining the Sup 
ply of molten glass as the drawing pi'oceeds, 
and continuously noving a portion of the 
surface of the note mass ayyay from the 
two faces and the two edges of the sheet as 100 
drawn. 

19. The method of drawing sheet glass, 
which consists in cofitinuously drawing a 
sheet of glass from a mass of molten glass 
mechanically loved e. a drawi:ig point 05 
from a neiting set arce. and coatiniously re 
plenishing the supply of irolten glass to the 
(traying point, as the drawing proceeds. 
20. In a machine for drawing sheet glass, 

the combination of a receptacle containing 110 
molien glass, means for mechanically mov 
ing a portion of the molten glass in the re 
ceptacle to a drawing point, and means for 
drawing a sheet of glass from the moved 
portion of the molten glass. 

21. In a machine for drawing sheet glass, 
the combination of a receptacle containing 
molten glass, means simultaneously in part 
ing movement to a portion of the molten 
mass to feed it to the base of the sheet drawn i20 
and also to parts of the surface portion of 
the molten mass away from the two faces of 
the sheet as it is drawa, and naeans for draw: 
ing a sheet of glass from the moved portion 
of the lass. 

22. in a machiiie for drawing sheet glass, 
the combination of a receptagie Containing 
raolten glass, means for drawing a sheet of 
glass therefrom, and theans for regiving a 
portion of the motten inas's Éey & trawing 30 
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ten mass to the base of the sheet drawn. 
23. In a machine for drawing sheet glass, 

... the combination of a receptacle containing 
5 molten glass, means for drawing a sheet of 

glass therefrom, and means for simultane 
ously moving a portion of the molten glass 
in the receptacle to a drawing point and 
continuously replenishing the molten glass 

10 at the base of the sheet drawn and to parts 

941,868 

point and continuously replenishing the mol- of the surface portion of the molten mass 
away from the two faces of the sheet as it 
is drawn. . . . . 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit- 15 
8SS6S. - 

s EMILE FOURCAULT. . 
Witnesses: 

ARTHUR REGNIEN, 
C. BASTIER. 


