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To all tufton, it inctly concern. 
Be it known that I, JAMES C. BLAIR, a citi 

zen of the United States, residing at Toledo, 
in the county of Lucas and State of Ohio, 
have invented new and useful Improvements 
in Drawing Sheet Glass, of which the fol 
lowing is a specification. - 
This invention relates, to in plovements in 

the art of making sheet glass, and more par 
ticularly to the art of flowing molten glass 
down a guiding Ol' Supporting slab and 
drawing this glass downwardly from the 
slab in sheet form. 
The present improvement relates to the 

use in such a sheet producing system of 
auxiliary du'awing and guiding means act 
ing only upon the edge portions of the sleet. 
These means will ordinarily be in the form 
of pairs of rollers between which the edge 
portions of the sheet are gripped. Roller's 
of this type, for performing a Somewhat 
similar function with an upwardly drawn 
sheet are disclosed in certain patents here 
tofore granted to I. W. Colburn, for ex 
ample, Reissue Patent No. 14794, granted 
January 2, 1920. 
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These edge rollers are preferably driven 
at a peripheral speed somewhat slower than 
that of the main sheet drawing means, and 
will function to assist in moving the nor 
mally slower and more sluggish edge por 
tions of the flowing streams down and from 
the supporting slab. The roilers also func: 
tion to exert a retarding and supporting 
action on the edge politions of the sheet be 
low the slab and between the slab and the 
main sheet drawing means. The combined 
result is to counteract the tendency of the 
flowing streams, and also of the formed 
sheet, to become narrower as the sheet is coun 
tinuously drawn from the slab. 
rollers also act to cool and strengthen the 
edge portions of the sheet, and act as an ad 
ditional guide and straight-edge below the 
supporting slab, which prevents wobbling 
of the forming sheet, thus assuring a flatter 
finished product. Furthermore, with a 
down-flow device of the type here shown, wherein two converging streams of glass 
meet at the lower edge of a wedge-shaped 
slab, the use of these edge-holding rollers 
beneath the slab aids the natural adhesion 
of the molten glass and the refractory slab 
in keeping the streams against the inwardly 

These edge. 

sloping faces of the slab, and assures the 
union of the two streams at the lower edge of the slab. 
The above, and other objects and advan 

tages of this invention will be more clearly 
understood from the following more detailed 60 
description of one form of apparatus en 
bodying the pringiples of this invention. 
In the accompanying drawings: 
Fig.1 is a perspective, partially in sec 

tion, illustrating the use of edge-holding 
l'ollers with one form of sheet-producing apparatus. 

Fig. 2 is a longitudinal central section 
through one of the rollers, illustrating the cooling means therefor. 
The molten glass 1 flows downwardly 

through the slot 2 in the bottom 3 of the 
tank or furnace into a recess 4 in the upper end of a refractory supporting slab or di 
lecting member 5. The molten glass over 
flows or spills from the recess 4 over the 
upper edges 5 of the slab and flows in thin 
equal streams 6 down the opposite converg 
ing flat faces of the slab. These streams 
flow together at the lower edge 7 of the slab 
and the glass sheet 8 is drawn downwardly 
from these combined streams by the weight 
of the formed sheet assisted by any suit able form of drawing mechanism such as . 
that illustrated at 9. It is to be understood that the slab 5 will preferably be enclosed 
in a suitably heated chamber. to imaintain 
the flowing streams of glass at the proper 
high temperature, and that suitable support 
ing and adjusting means for slab 5 are pro 
vided. These features have been omitted in 
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the present disclosure for the sake of clear 
eSS. 

The drawing mechanism is here shown in 
the form of a pir of driven belt loops 10 
between the downward runs of which the 
sheet is gripped. It is to be understood that 
this merely illustrates one form of drawing 
means that night be used. This drawing 
neans should be located far enough beneath 
the sheet source to allow the sheet surfaces 
to become cooled and set so that the likeli 
hood of injury thereto from contact with 
the drawing means will be reduced to a 
minimum. 
At each edge of the sheet, directly beneath 

the lower edge 7 of slab 5, where the sheet 
first takes form, is located a pair of small 
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metalitic rollers ii. These rollers are Sup 
ported and driven by means at the side of 
the machine not here shown, and are prefer 
ably yieldingly pressed toward one another 

is so that the edge portion of the sheet will 
be yieldingly gripped between the two roll 
ers. The cylindrical surfaces of the rollier's 
are preferably roughened or knurled as in 
dicated at 12, to assist the gripping action 
of the rollers on the glass sheet. As indi 
cated in Fig. 2, each roller is cooled by con 
sinuously flowing a suitable cooling medium 
Stich as water inwardly through a pipe 13 
t; the center of the hollow roller, the water 
wing out through the hollow supporting 

siaft 14 and around the pipe 13, as indi 
cated by the arrows in Fig. 2. In the Col 
turn Reissue Patent No. 4,974, referred to 
above, the details of the supporting, driving 
and cooling means for these rollers are 
specifically described and shown, and such 
a form of apparatus or a suitable modifica 
tion thereof could be used with an installa 
tion of the type shown in the present appli 

25 cation." 
While suitable speed control means should 

be used in connection with the driving means 
for rollersi, so that the speed of these rollers 
may be adjusted to conform with that of 
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:al speed of these rollers be somewhat less 
an that of the main drawing means 9 by 

...hich the sheet is carried away from the 
ower edge of the slab. In this way an addi 
ional tension is exerted on the edge por 3: 
tions of the sheet 8 between the slab and the 
{i rawing means 9, which not only aids in 

eping the sheet fiat and taut, but also 
overcomes the tendency of the sheet to nar 

* 'ow up as it passes downwardly from the 
slab. At the same time these positively 
driven rollers 11 will exert a positive down 
ward drawing action upon the edge portions 
of the streams 6 as they flow down the slab. 

45 This drawing action, in addition to the nor 
mal flow of the glass under the influence of 
gravity, will overcome the usual tendency 
of the cooler and less plastic odge portions 
of a flowing stream talag behind the more 
freely flowing central portion. 

Furthermore 
of the design here disclosed, it will be ap 
parent that the inwardly and downwardly 
flowing streams of glass 6 are held against 
the converging surfaces of slab 5 merely by 
the adhesion between the molten glass and 
the refractory material of which the sial 
is formed. There is a constant tendency for 
the force of gravity to draw these streams 
away from the slab surfaces to which they 
adhere. The gripping and supporting 
action of the rolei's 11 upon the sheet source 
directly below the confience of the two 
streans 6, assists the force of adhesion be-, 

85 tween the slab agd the moltea sizeans is: 
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the sheet 8, it is preferable that the periph 

in a sheet forming system 
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hoiding these streams in place, and assures 
a union of the two streams along the lower 
edge of the slab. 

Cairns: 
1. in the art of drawing sheet glass, that 

improvement consisting in flowing a thin 
stream of molten glass down the surface of 
a directing member, drawing this glass 
downwardly from the member in sheet form, and applying additional drawing and step 
porting forces to the edge portions of the 
sheet adjacent the line of sheet formation. 

2. in the art of drawing sheet glass, that 
improvement consisting in flowing noiten 
glass in two separate streams down the op 
posite converging faces of a directing mem 
ber, drawing away the two combined 
streams in the form of a singie sheet, and 
applying additional drawing and support 
ing forces to the edge portions of the sheet 
adjacent the line of sheet formation. 

3. In apparatus fol' producing sheet glass, 
a source of molten glass, a slab or forming 
member down which glass flows from the 
source, means for drawing this glass from 
the slab in sheet form, and auxiliary draw 
ing means acting only on the edgeportions 
of the sheet adjacent the line of departure 
of the giass from the slab. 

4. in apparatus for producing sheet: giass, 
a source of molten glass, a slab 93 forming 
member down which glass flows from the 
source, means for drawing this glass from 
the slab in sheet form, and pairs of zos's 
engaging the edge portions only of the sheet 
adjacent, the source of the sheet, 

5. In apparatus for producing sheet gigss, 
a source of molten glass, a slab or forning 
member down which glass flows iroia as 
Source, means for du'awing this glass froy 
the slai in sheet form, arid pairs of cooked 
rollers engaging the edge portions only of 

1, the sheet adjacent the source of the shea 
6. In apparat's for producing sheet glass, 

a source of noliein glass, a slab oi' for: 
member down which glass flows fron 
source, neans for drawing this glass f. 
the slab in see? form, and pairs of dri; 
roller's engaging the edge portions only of 
the sheet adjacent the source of the sheet. 

7. In apparatus for producing sheet glass, 
a source of molten glass, a wedge-shaped 
slab down the opposite converging sides of 
which the aolten glass flows from he solarce, 
means for drawing away the glass formed 
from these converging streams in single 
sheet form, and auxiliary drawing ine 
{cting only on the edge portions of the sheet 
adjacent the line of formation of the sheet. 

8. In apparatus for producing sheet glass, 
a source of mollier glass, a wedge-shaped 
slab down the opposite converging sides of 
which the noiter glass flaws from the Sorce, 
leans for drawing away is giass formed 
fi'oin these converging gi: in single 
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sheet form, and pairs of roilers engaging the 
edge portions only of the sheet adjacent the 
line of formation of the sheet. 

9. in apparatus for producing sheet glass, 
a source of molten glass, a wedge-shaped 
slab down the opposite converging sides of 
wirich the molten glass flows from the source, 
means for drawing away the glass formed 
from these converging streams in single 
sheet form, and pairs of driven roller's en gaging the edge portions only of the sheet 
adjacent he line of formation of the sheet. 

10, in apparatus for producing sheet glass, 
a source of molten glass, a slab or forming 
member down which glass flows from the 
source, means for drawing this glass from 
the slab in sheet form, and rotary guiding means engaging only the edge portions of 
the sheet adjacent the sheet Source. 

ii. In apparatus for producing sheet glass, M p g 
a source of moltel, glass, a wedge-shaped 
siab down the opposite converging sides of 
which the molten glaus flows from the source, 
means for drawing away the glass formed 
for these converging streams in single 
sheet form, and rotary guiding meansen gaging only the edge portions of the sheet adjacent the sheet source. 

12. a sheet glass, apparatus, a source of inoltag. glass, a slah or forming member 

& 

down which glass fiows from the source, 
means for drawing this glass from the slab 
in sheet form, and means for retarding 
movement of the edge portions of the sheet being drawn. 

13. In sheet glass apparatus, a source of 
molten glass, a slab or forming member 
down which glass flows from the source, 
means for drawing this glass from the slab 
in sheet form, and means for supporting and 
retarding movement of the edge portions of 
the sheet being drawn to maintain the sheet to width. 

14. In sheet glass apparatus, a slab, means 
for flowing molten glass down both sides of 
the slab, means for drawing the streams 
from the end of the slab in united sheet 
form, and means for forming a knurled edge on said sheet, 

15. In sheet glass E. a slab, means for forming molten glass down both sides 
thereof, means for drawing the streams from 
the end of the slab in united sheet form, and 
knurled rolls engaging the edges of the sheet 
for forming knurled edges thereon. 
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Signed at Toledo, in the county of Lucas 

and State of Ohio, this 
ber, 1923. 

JAMES C. BLAIR. 
ith day of Decem 


