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This invention relates to the art of draw 
ing sheet glass, and more particularly to an 
improved process and apparatus for drawing 
a continuous shéet of glass vertically from a . 

5 mass of molten glass until it has become sub 
stantially set in flat sheet form, and subse 
quently transferring the sheet into the hori 
Zontal plane, where it is conveyed through a 
relatively long annealing oven or leer. 

10. According to this invention the glass sheet 
is drawn upwardly from the pool of molten 
glass in flat sheet form, and is then gradually 
deflected by successive pairs of sheet-engag 
ing rollers, through a large arc, until it 
reaches the horizontal plane, after which it is 
transported through the leer upon a series 
of driven conveying rollers as in installations 
now in use. The are through which the sheet 
is bent will be so large and the curvature so 
slight that at no tine the limit of elasticity of 

ries of bending rollers are all enclosed by a 
curved shaft or housing, which maintains the 
sheet at the proper temperature and serves 
in fact as a portion of the annealing leer. 
The objects and advantages of the inven 

tion will be more clearly understood from 
the following detailed description of one ap 
proved form of the apparatus. 

In the accompanying drawings: 
Fig. 1 is a longitudinal vertical section 

through that portion of the apparatus more 
directly concerned with this invention. 

Fig. 2 is a fragmental view of one end of 
a pair of the sheet-engaging rollers. 

Fig. 3 is a view showing the yieldable 
mounting for one end of a pair of these 
rollers. - 
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Fig. 4 shows a portion of the driving. 
40 mechanism for the sheet-carrying rollers. 

The pool of molten glass 1 from which the 
sheet is drawn is held in a shallow receptacle 
2 into which the glass flows from one end 3 
of the continuous tankfurnace or other source 
of supply. Receptacle 2 is mounted above a 
heating chamber 4 which maintains the molt 
en pool 1 at the proper Working temperature, 
The glass sheet 5 is continuously drawn up 
ward from pool 1, any approved means be 
ing provided for forming the sheet and 
maintaining it at a constant width at its 
source. For example as here shown, the 
edges of the sheet are drawn up between 
60, as described more particularly in the pat 

the formed sheet will be exceeded. The se 

pairs of Small driven rollers 6, and coolers 

ent to Colburn, 1,248,899, granted December 
4, 1917. It is to bé understood that this type 
of sheet-fortning mechanism is merely shown 
by way of example and that, as far as this in 
vention is concerned, the sheet may be 
formed at its source by any other approved 
system. -- 

Miounted vertically above the sheet, source 
is a pair of sheet-engaging roller's. 7, and 
preferably a second pair of similar rollers 8 
is also mounted vertically above and in line 
with the first pair a short distance therefrom. 
These pairs of rollers are driven in such a 
direction as to draw and guide the sheet ver 
tically upward until it has become substan 
tially set in flat sheet form. These rollers are 
preferably inade of asbestos turned to have a 
comparatively true smooth peripheral sur-. 
face, and these rollers will not injure the fire 
polished surface of the sheet, particularly 
since the first engaging pair of rollers is 
arranged at Such a height above the source 
or sheet 5 that the surfaces will have become 
comparatively hard before these rollei's are 
engaged. 
At intervals beyond and above the pair of 

rollers 8 are a series of pairs of similar roll 
er's 9 spaced along a gradually curving arc, 
terminating at its upper end angent to the 
horizontal plane. The glass sheet 5 is en 
gaged between these successive pairs of roll 
er's and gradually bent until it lies in the 
horizontal plane upon the conveying rollers' 
10 in leer il. The degree of curvature is so 
slight that the limit of elasticity of the sheet 
is never exceeded. In other words, it is not a plastic sheet that is being bent through 
this leer but advantage is taken of the spring 
or elasticity in the set sheet to bend it from 
the vertical into the horizontal plane. If 
properly proportioned there should be no 
great strain imposed upon the sheet by the 
directing rollers 9, but the natural sag of the 
sheet under the weight of the horizontally 
lying portion thereof should bend the sheet 
substantially along the are through which it 
is directed by these rollers. 

Each of the rollers 9 is mounted at its 
ends in bearing boxes 12 slidable toward or 
from one another in guides 13 on the sides 
of the enclosing housing. A compression 
spring 14 bea's at one end against bearing 
12 and at its other end against an adjusting 
screw 15 adjustable by nut 16 through an 
ear 17 on the housing. These springs 14 
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A. thicknesses of sheets whici may be 
is dra Yi, it this machine. The compressi 

i: Enay be adjisted in 
3i i g f : e 3. 9. --a 5. y e 

tirection against he or otas of Éi. 
id: in response to anusual strails in 

as's shee, 5 which is passing between 
of Foilei's. - 
end of the 

rollers to tra at less as see? 
site sirections, 5.5cist, the 8:c 

8. the raig's So i.i. 
oward or fron orie Stever, 
3 of £hs lower role; of ei:cia 

38 passes over is 
ac:é;s 9 & 3 sigt'732 in 

ring-pressed tightener rollie's 2 
c.) tie chair betwee; each gair of 

- - The return loop ei this 
chair is riot here shown, but is is to be under 

66 stood that this pop engages 23, some con 
venient place with a driving anechanism - : 
whereby all of the sets of rollers will basi 
maitaaneously driven at the same speed, 

ix ancist forms of sheet, drawing techa 
the edge ortions 22 c tie seei, Yiii 
aed somewi at thicke: th&n the naily 

ai portiori of the sheet. To acconino 
e these chicker edges the uppe: 'ow of 

roilers: 9 are made somewhat shorter than 
is he awe; reliers as snow in Fig. 2. This 

wili gi'e a support for tire eitire width of 
sheet, but the upper sheet engaging rgil 

e's do not contact with the thickened digs 
rici). Obviously, this arrangement could ...'. 

ise reversed that is the over roy of soliei's 
gotid be made shorter than the upper row, or 
both series of rollers could be of the shorts: 
length. 

fi 9 is carried in 

S 

he entire series of rollers 
58 a long curved arcuate housing 23, which i 

substantially a downwardly carving cost 
tinuation of the leer il, A. & intervaisin this 
cirved housing 23 are arranged pairs of 
sloping shields or deflectors 24 which serve 

65 to catch broker glass or other débris and 
deflect, this toward the side walls of the 
housing. Openings 25, provided with 
hinged ciosures 23, are located opposite the 

"...re . . 

t; y heel i3, 3rd & 

is 18 to hold the chain is: engagement 

lished flatness of the sheet. t 

she main fee?' ii. eating means may be 
is cated at any desired point in either per 
tion of this leek, although the heat, from the 
sheet itself will largely suffice to maintaji: 

i. i.e. ie:02 at the proper eiperature. 
An opening 2 provided with closure 28, 

in the top of leer ii adjacent the upper end 
ci:'ved housing 23, permits the bait to 
inserted and overed between the pairs 

of Koilers 9 whose direction of rotation is 
their reversed, into the pool of molten glass 
is to start the sheet drawing operation. 
After the glass sheet, 5 has reached the 

horizona plane, it will pass onto the sup 
porting rollers 10 which are driven in any 
approved manner as in similar instaliations 
iow in tise. 
This instaliation contines the advantages 

{f dir'awing a dilattening the sheet in the 
saille vertical plaine, with the advantages of 
aiinealing and &ziiting the sheet, is the hori 
2.0ital plaine, wi&re tigre is no limit to the 
iength of leer that may be used. 
Claims: 
1, in the art of producing sheet glass, the 

process of drawing the sheet fron its moltei. 
source in a verties direction until substan 
tially set, and then bending the sheet into 

t s 

3. 

0. 

another plane along an arc of sugh curva 
ture that the bending strains will not ex 
ceed the elastic limit of the sheet, 

2. In the art of producing sheet glass, the 
process of drawing the sheet from its molten 
Source in a vertical direction until substan 
tially set, and ther bending the sheet gradu 
ally into another plane, the curvature at no 
time being sufficient to overcome the elastic 
init of the sheet. 

3. in the art of producing sheet glass, the 
process of drawing the sheet from its moiten 
Source in a verica direction until set in 
fiat sheet form, and then gradually bending 
the sheet into another plane within its limit 
of elasticity without destroying the estab 

4. in the art of producing sheet glass, the 
process of drawing and flattening the sheet 
in the same Veritical piane, then deflecting 
the continuous sheet after it has become sub 
stantially set, without exceeding its limit of 
elasticity into 8 iorizontal plane, and there 
alinealing the sheet, 

5. in the 2rt of producing sheet glass, the 
process of drawing and flattening the shee, 
in the same verties, plane, then defecting the 
continuous sheet after it has become sub 
stantially set without exceeding its limit of elasticity 
continuously annealing the sheet during the 
bending process and after it, reaches the 
it; iiioti sia. 

23. for insking sheet glass, coin 
: containing a po?s 

ing a post 
E 333i: (... 
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into a horizontai plane, and 
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i,509,444 
snd carrying the sheet into another plane, of molten glass, and means for drawing is 8 comprising means for drawing the sheet 
vertically from the pool until set in fat 
sheet form, and means for gradually bending 

is the flat sheet against its own elssticity into 
another plane. - 

7. Apparatus for making sheet glass, comprising a receptacle containing a pool 
of molten glass, and means for drawing a 

10 continuous sheet of glass vertically there 
from and carrying the sheet into another plane, comprising means for drawing the 
sheet vertically from the pool until set in 
flat sheet form, means for gradually bend. 

is ing the flat sheet against its own elasticity 
into another plane, and means for continu 
ously enclosing the sheet and bending means. 

8. Apparatus for making sheet glass, con 
prisings receptacle containing a pool of 
molten giass, and means for drawing a con 
tinuous sheet of glass vertically therefrom 
and carrying the sheet, into another plane, 
comprising a series of pairs of roilers e 
tween which the sheet is held, some of the 
pairs of rollers being positioned at intervals 
along a curved path. -- 

9. Apparatus for making sheet glass, con: 
prising a receptacle containing a pool of 
molten glass, and mueang for drawing a con 
tinuous sheet of glass vertically therefrom 
and carrying the sheet into another plane, 
comprising a series of pairs of rollers be 
tween which the sheet is yieldably held, some 
of the pairs of rollers being positioned at 
intervals along a curved path. 

10. Apparatus for making sheet glass comprising a recepticle containing a pool o 
molten glass, and raeans for drawing a con 
tinuous sheet of glass vertically therefrom 
and carrying the sheet into another plane, 
comprising a series of pairs of rollers e 
tween which the sheet is heid, the first sheet 
engaging rollers directing the sheet in the 
vertical plane until substaitially set in flat 
sheet form, and subsequent gets of rollers being positioned at intervals along a curved 
path. 

11. Apparatus for making sheet glass comprising a receptacle containing a pool 

As 

continuous sheet of glass verticially there 
from and carrying the sheet into anothee 
lane, comprising a series of pairs of rolet's 
tween W. 5. sheet is held, sogne : 

the pairs of rolliers being positioned at, i. 5 
tervais along a curved path, and neas fix . 
rotating the rollers. 

12. Apparatus for - making siles: glass, comprising a receptacle containing spoo: 
of molten glass, and means foe drawing & 
continuous sheet of glass vertically there 
from and carrying the sheet into another 
plane, comprising a series of fairs. Gi 'oei's 
tween which the sheet is held, the first 

sheet ing rollers directing the sheet, in 35 
the vertical plane until sistsatially set, ii) . 
flat sheet form, and subsequent sets of roilers 
being positioned at is tervais along actived 
path, and means for rotatig tie 'cies, 

13. Apparatus for abaking sheet, glass, comprising a receptacle containing a pool of 
molten glass, and means for drawing E. con 
tinuous sheet of glass vertically therefroin 

ge 

and carrying the sheet into another plane, 
-comprising, a series of paire of rolliers he is 
tween which the sheet is held, some of the pairs of rollers being positicaed at inter 
was E. curved path, and is continuous enclosing housing for the sheet, and oliers, 

14. Apparatus for making sheet gigss, &c. comprising a receptacle containing pool 
of molten glass, and reens $og drawing g. 
continuous sheet of glass vertically there 
from and carrying the sheet into a scher 
plane, E. ing a series of pairs of oila's 38 
tween which the sileet is heid, the firs; 

sheet engaging rollers directing tie, sheet is 
the vertical plane uatid substaatialiy set. 
inflat sheet form, and subsequest sets of rollers being positioned at intervals sieg 3, 99 
curved path, means for rotating the rolliers, 
and a continuous enclosiag housing for tie 
sheet and rollers. 
Sg at Toledo, in the county of Atacas 

and State of Ohio, this 8th day of Sarch ess 
1924. 

JOSEPH 2.365/LEY. 


