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To ail whom it may concern:

Be it known- that I, Emine Fourcaunr,
engineer, subject of the ing of Belgium,
residing at Lodelinsart, Belgium, have in-

5 vented certain new and useful Improvements
in Methods of and Apparatus for Drawing
Continuous Sheets of Glass, of which the
following is a specification.

In my Patent No. 717,378 and application

10 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 fucilitate the drawing opera-

15 tlon. This float 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-
faces. This defect is the result of improper

20 mixture of the glass when drawn and a lack
of homogeneity of the moiten glass.

The method and apparatos of the present
inveniion has for its essential object to pre-
vent the formation of wrinkles or streaks

25 by operating to work up the glass at the
basis of the sheet to rende? the glass more
homogeneous. :

The improved apparatus insaores a full
supply of the glass and prevents stringing

30-0f the sheet during drawing.
. In the accompanying drawings: Figure 1
is a transverse section through the appara-
s embodying the features of the mmven-
tion. Fig, 2 is a longitudinal section of the
35 same. Ig. 8 is a plan view. Fig 4 is ¢
cross sectionzl view of the rollers showing
details of construction thereof and the op-
cration of the same in the molten glass. Fig.
5 1s a sectional elevation particularly show-
40 ing one of the rollers and the hollow metal-
lic shait therefor. Fig. 6 is a cross sectional
view of the rollers and a diagrammatic illus-
tration of gnide vollers to codperate with
the drawn sheet. . Figs. T and' 8 are detail
45 crogs sections of the rollers showing addi-
tional features cobperating therewith. Fig.
9 is a detalled cross section showing a slight
modificat]

The moiten glass is inclosed In a tank a;

B0 o piecé & of refrsctory material floats on
the molten antd 1s used not only for
retaining the inpurities of the surface of
the molten rlass, bhui also for preventing
too great radiation of Leat from ifs surface.

55 The picce D is ded in its lower portion

with o longitudinal aperture extending

& d" cools when )
I order to obtain a suitable consistency of

therethrough and communicating with an

enlargement of the same aperture ab the up-
per portion for a pnrpose which will be

presently set forth. In ihis float b fwe roll- g

ers d 4" of refractory material arve mount-
ed, the said vollers dipping iuto the molten
glass. These rollers ave carried on holiow
metallic shafts.e and ¢ for cooling the same
internally by a cwrvent of suitable liguid.
On these shafts ave fixed toothed wheels
f, P, preferably in the form of sproclet
wheels, which are connected through the
medium of endless chain bells, not shiown,
with other tocthed wheels adapted to- be
rotated either mechanically or by hand to

74

set up a rotation of the two shafis ¢, ¢’ and

the vollers d, d’. By .rolating the rollers
d,d’ in either one of two dirvections, they will

operate to draw along glass whichi adheres
to their lower portions, and the coating
will be thicker as the rollers are eolder and
the glass more viscous. Jopther words, the
colder portions of the rollers will have &
thicker coiting of glass, or will {ake up
more of the glass. These rollery opsrate
practically as rotary pumps or lifting means
for supplying the glass a} the bagis of the
sheet drawn. If the eylinders £ and 4" are
disposed at 2 suitable distance from sach
other, the coatings of glass theveon will
come into contact and form a small accmu-
fation of semi-liquid glass between the roll-

a5

ers. The sheet iron, or bait for feeding the -

glass will be brought in between the rollers
at the point where the accumulation of serai-

96

liguid glass is located, and slowly draws %
& b

continuous sheet of gluss by the means de-
seribed in my application No, 201,763, filed
April 5, 1904, the bail being conventionzily
shown by Fig. 4 as b~ "

Figs. 4 and 5 particularly illustrate how

86

the glass passes around the rollers d d° when .

these rollers are mearly in contact and yo-
tated in the direction of the arrows g and ¢’.
The glass which passes arcund ths rollers
it leaves the bath of glass.

the glass at thesbase of the sheet drawn, it
is only necessary to vary the speed of rota-
tion and the diameter of the rolls, The

106

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 renderved very homogeneous, and streaks
in the drawn sheet are thus preventsd. Fur-

'110
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" thermore, if the speed of rotation of the
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rollers ¢ and &’ is such as to feed to the
basis of the sheet A an amaunt "of glass
greater than can be carried up with the
sheet, the excess of glass will run off or-out
at & at the ends of therollers-and return fo
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 contracfion 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 & suitable consistency of the glass may
be maintained between the rollers without
Liability -of a break of the glass subjected to
the drawing action. The asbestos coated
rolls j, 7/, as.disclosed by my patent and ap-
plication hereinbefore mentioned, are illus-
trated in cobperation with the rollers d, &’
in Fig. 6. ' '

Fig, 7 illustrates the rollers d and ¢’ ro-
tated in opposite directions to show that the
glass may be practically drawn under such
conditions, SR

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.

. roliers,

40

¢
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In Fig. 7 metallic rolls I I’ are used with

“the rollers d, &, the rolls I I’ operating to

roll and cool the coating of glass on the roll-
ers d, ¢’ and reducing more or less the di-
mensions of the glass passing over the said
The rolls 4, I are tubular and are
cooled by a circulation of water or other
suitable cooling liquid therethrough. The
direction of rotation of the vollers [, I’ is in-
dicated by the arvows in Fig. 7 as being ve-
verse to the rotation of the rollers d, ¢, and
if desired the rollers 7, I’ may be grooved
as I, Fig. 9, to form designs which may be
impressed or printed on the drawn sheet of
glass, and by this means sheets of grooved
glass may be produced. .

IPig. 8 shows rollers sn, 7/ similar to the
rollers 7, I’ located closer to the drawn. sheet,
and operating particularly to retain a greater

- quantity of glass at the base of the drawn

55
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~ sheet, the rollers ¢, ¢’ in this instance rotat-

ing outwardly and the rollers m, m’ rotating
inwardly. - ‘ ,

IFrom the foregoing it will be understood
that the method of drawing sheet glass in

‘accordance with the prefent invention con-

sists in preparing a mass of molten glass and
conveying a portion of the molten mass to a
sheet "drawing point and coutinuously re-
plenishing the supply of niolterr glass as the
drawing operation proceeds. In addition to
the operation of preparing and drawing the

- the molten glass, a float having

“tacle and having an openin%

i . ‘ 941,866

glass just eﬁplaﬁled, ..4a, portion of the sur-

face of ‘the molten mass is,continnously
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 im various

70

forms, but may be pursued with any analo-

gous mechanism. .

The glass in accordance with the present - *

apparatts and method is mechanically moved
to a drawifg 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 irdependent of
gravitation alone or the tendency of all lig-
uids to seelt a level in connected receptacles.

Having thus described
is claimed, is: P

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
‘ an opening
therethrough in which the rollers are dis-
posed, and means for operating the rollers.

2. In an apparatus for drawing sheet
glass, the combination of a receptacle for
molten glass, a float disposed in ‘the recep-
therethrough,
and revolving means carried
held in the opening of the latter.

75

80

the inventionz what -
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y the float and

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
longitudinaily 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
therefrom, and revolving means extending
approximately throughout the width of the
sheet drawn and from between which the
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
molten glass, a bait for drawing the glass in
sheet form 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.

7. 10 an apparatus for drawing ssheet
glass, the combination of a receptacle for
molten glass, a bait for drawing’the glass in

100

105

10 v

115

120

125

13¢



o

19

15

20

25

30

SO

40

45

50

55

60

- 65

"normal lov

841,88¢ 28

sheet form thwpfmm two rollers of a length

pr)r(‘mmaiely that of the width of the sheet
of glass u) be drawn and froin between
whuh the sheet is dmwn, and tubualar aeol-
ing shafis for the ssid 1'<)Her. 5.

8 In an- apparatus for drawing shest
glass, the combination of a rucmtwie for
molten glass, a bait for, drawing i}*e glags in
sheet form therefrom,; and revol ving mv ns
for feeding the glass tothe base of 1‘“9 sheet,
drawn and promded with supporting cool-
mo‘ dewvices, “

9. Imva machine for dmmm«r qnoc’f wlass
the combination of a receptacie cont zunm,q
molten glass, means for drawing a sheet of
glass thv*eh‘om. and means smwitmmmiw;
nnpartmg movement to-and 1ift ting the mol-
ten ‘glass to the base of the sheet and for
moving the molten mass away from the iwo
faces of the sheet as 1t is drawn,

10. In 2 machine for drawing shees glass,
the combination of a receptacle contain nw
molten glass, two parallel rollers rev cluule
in oppmm, divections with the 10\\/(\1' part of
their peripheries immersed in the molten
glass and operating to raise the glass towavd
the base of the sh(\et dxawn, and means for
drawing -a shwt of glass hom the molten
mass of glass raised foward the base of the
sheet by said loﬂut 5.

14, In a machine for drawing sheet glass,
the gombination of a receptacle ((mt.umng
molten glass, two parallel rollers revoluble
in opposite divections with their adjacent
surfaces moving upward and the lower part
of their 1)(11‘11)11“11 s immersed in the molten
glass, whereby a portion of the mass of mol-
ten glass is conveyed to a draw ing ponu and
m.hvdu‘u from. the latter by said rollers,
means for revolving both of the vollers at
the ¢ me speed, and meuns for drawing a
sheet of glass from the mass of glass con-
\'ﬂ e(i by .‘:(Ud rollers, ,

muchine for drawing sheet glass,
1L

. Ina
thc combination of g recvptada containix

-a mass of molten glass, means lifting 2 Emdv

of molten glass from below the surface of

said mass and returning portions of gaid

lifted body to the molten mass, and means
drawing a sheet of glass from sam fifted
body of molten glass along a line between
said retwining ;mltmns

13. In a machine for drawing slieet glass,
the combination of a receptacie m'xtawmg
a mass of molten f"ldsu, means mntumolmlv
lifting a portion of said masy from below
the surface ‘hexeof
sheet of glass from said lifted poz‘uon

14 Ina mee for diawing s
the -mr“ﬂm of & receptari
mass of mol

)}lm nmg 4

%d yornon v'bx.c the s
act of returaning to the
mass in the vécepiacie.

glass from said ra
portion is in the

el of the m

- sheet of glas

’ movino' ny

and menns (h‘knmg a

15, In a machine f
the' combination of « 3
M Gf Fo@*e;‘a ‘:,jhm;v
rollers yavolving wit
necsed in spid ,,mften
ating to cons Ay the gi

> deawing sheet glass,
recepincie con tz mam 9

:a‘iz‘ of w cmz‘v
leir puwpme TR
ags, the ro slerg C?)"’u
io & drawing

in T "mon to the molien mass in the TRCOD-
sacle, me s directing a ccoling  flwd
through ¢ s of sald rotlers, and mesns
drawing o of glass from the molten
INGSS cony

1\3. Th

ich con ;
glass, couverk tion of the m@ifer
mass 1o a &{1@& drawing point, and drav

1z from the eonveyed yultu\u
tmparting movement in
wo faces

LWGo

of the md.»s ,mﬁ
opn(m(@ directions away from the t
of the sheet drawn.

17, The methed of (h‘m ng
which consists In con
sheet of glass fro
noved to 2 drawi

s';heet ghafss

nt mu outm m.,mly
18 ~4,szo of

ten fac
shu,t as drs
18, The dzm. ng sheet glass,

which consists in continuously drawing a
sheet of glass from a mass 033. molten fddq‘s
moved fo a drawing point x“mm & memrr
souree, continucusly replenishing the sup-
ply of molten glass as thu Gmwmg proceeds,
and econtinuously mmmrr a portion of the
surface of the mol lter mass away frem the

two faces and the two edges of the sheet as
draw n,
19. The method of drawing sheet olass,

which (onqwk in continuo asly drawi ing a

sheet of glass from a mass of molten glaes
mechanically mos ed to'a drating pomi
from a wmelting scurce, ‘md "mmmmmlv ve-
plenishing the .aui)h}v of mol'{m ginzs to the
dwawmh point as the drawing sroceeds.

20.. In o machine for draw uw sheet glass,
the combination of a Icu,pmde coutaining
molten glass, means for mechanically mov-
ing a portion of the molten glass in the re-
uq,tade to a drawing point, “and means for
drawing a sheet of glass from the moved
porhon of the molten gL(QS'

21. In a machine for drawing sheet glass,
the combination of a receptacle’ wntnmmg
molten glass, means simultanecusly impart-
ng mo»pmmf to a portion of the molten

mass to feed it to the base of the sheet dxawn
and algo to parts of the surface portion of
the molten mass away from the LWO faces of
the sheet az it is d‘"nvn, and means for draw-

ingr u sheet of glass from the moved wovtlon
01 the mass.

9%, In a machiig j:o‘r Grzmmg .shce? glass,
the combination ¢f a receptacie (,ont‘umno
molten glass, weans for. dr’avm{f a gheet of
glass Lnezw"mm and means for moving &

portion of the molton mass to & 4 2WIBg

a8
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4 4 . ‘
point and continuously replenishing the mol- | of the surface portion of the molten. mass
{on mass to the base of the sheet drawn. - - | away-from the two faces of the sheet as it

93, In a machine for drawing sheet glass, is drawn.” - o :
the combination of a receptacle containing | In testimony whereof T have hereunto set -

& molten glass, means for drawing a sheet of | my hand in presence of two subseribing wit- 15 .
glass therefrom, and means for simultane- | nesses. , , o ,

" ously moving a portion of the molten glass : EMILE FOURCAULT. -
in the receptacle to a drawing point and Witnesses: ' T o
continuously replenishing the molten glass Arraor REGNIEN,

10 ‘8t the base of the sheet drawn and to parts |° = C. Bastmr




