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To all uphom it may concern: . 
Be it known that I, JoHN PLAYER, of River tical with the other, it will suffice to 

Forest, Illinois, have invented a new and trate and describe one of them. 
useful Imprcvement in Sheet - Glass-Draw 
ing Machines, which improvement is fully 
set forth in the following specification. 
This invention relates to the art of glass working, and more particularly to the art of 

drawing sheet glass. • 
As is well known in this art, when efforts 

are made to draw glass in sheet form from a 
mass of molten glass, there is a constant 
tendency for the sheet to narrow or draw to 
a string or thread, and the object of the 
present invention is to overcome or counter 
act this narrowing tendency of the sheet, to . 
the end that the sheet may be drawn of 
uniform width. 
The invention is applicable either to draw: 

ing sheets of certain measured specified 
lengths, or to the continuous production of 
sheet glass. In the present instance, it is 
illustrated in connection with a machine for 
the continuous production of sheet glass, but 
it is to be understood that such showing is 
not to be taken as limiting the invention to 
continuous sheets. 
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The inventive idea involved may be em 
bodied in a great variety of physical struc 
tures, one of which for the purpose of illus 
tration is shown in the accompanying draw 
ings, in which, 
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Figure 1 is a plan view of one form of my 
device for counteracting the narrowing of 
the sheet; Fig. 2 is a central section on the 
line II—III of Fig. 1; Fig. 3 is a transverse 
section on the line III-III of Fig. 1; Fig. 
4 is a sectional detail; Fig. 5 is a broken de 
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tail showing a slightly different form of the 
gripping ends of the side holding device, 
parts being shown in section; and Fig. 6 is 
? broken elevational detail showing my side 
holding apparatus in position and operating 
in conjunction with a continuous sheet glass 
producing machine. ??? Referring to the drawings, in which like 
reference numerals indicate corresponding 

the arms. 19. parts, 1 is a suitable base-plate rigidly Sup, 
ported, as by brackets 2 (Fig.6) on the wall 
3 of a glass-working chamber containing 
molten glass. There are two of these plates, 
one mounted on each side of the working 
chamber, and there are provided two of the 
side-holding devices hereinafter described, 

55 one operating in conjunction with each edge of the sheet as it is being drawn. As each of 

these side-holding devices, however, is iden 
illus 

Mounted on the plate 1 are lugs 4 formin 
bearings for a transverse pivot 5 aroun 
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which turns a plate 6. The rocking of the 
late 6 on its horizontal pivot 5 may be ef 
ected in any suitable way, and the angle of 
inclination of the plate 6 is determined by a 
screw 7 passing through the plate 6 and re 
acting, against the plate 1. On the upper 
side of the plate 6 is an upwardly projecting 
lug 8 having an opening therethrough in 
which slides a rod or bar 9, which is con 
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70 
nected at its outer end by links 10 to a lever 
11 fulcrumed at 12 to a downwardly pro 
jecting portion 6 of the plate 6. By rock 
ing the lever 11 upon its fulcrum, the rod or 
bar 9 may be caused to slide inward or out 
ward through the bearing 8, and when ad 
justed in the desired position, the lever may 
be held in such ???????????????? by means of a pin 
13 projecting through holes 14 in an arc 
shaped disk 15 rigid with the lever, the pin 
13 projecting into a corresponding hole in 
the lug 16 upon which the lever 11 is full 
crumed. 
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On the inner end of the bar 9, there is car 
ried a laterally extending slide 17, shown in 
plan in Fig.1 and insection in Fig. 2. 
Mounted to turn on the vertical pivots 18, 18 
(Fig.1), secured to the slide 17, are two op-. 
positely disposed arms 19, 19, which on their 
inner ends are bent or turned downward and 
also inward or toward each other, so that at 
their immediate ends 20, 20, they come into 
close proximity to each other. . . . . . 

Suitable means are provided for adjust 
ing the inner ends of the lever arms 19 
toward or from each other, to the end that 
they may be placed in position to cooperate 
with the edge of the sheet of glass. As here 
shown, such means consist of a right and 
left-handed screw 21, on each end of which 
are nuts' 21", said nuts being provided with 
a peripheral groove 22 engaging a rib 28 
s(see Fig. 4), on the upper side of each of 

At its central portion the 
screw 21 is not threaded and turns freely in 
bearing lugs 24, 24, projecting upward from 
the rod or bar 9. Between the lugs 24, the 
screw shaft has fast thereon a disk 25 hav 
ing radial holes 26therein within which 
may be inserted a suitable tool, as a simple 
rod 27, for turning the screw shaft, and 
thereby causing the nuts 21, 21, to ap 
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2 958,978 
proach toward or recede from each other, as cooling fluid passes inward through the 
the case may be, with the result that the pipes 20, and 29, and after reaching, the operative engaging ends of the lever arms 
19 will recede from or approach each other, 
thereby adjusting the space that will inter 
vene between the adjacent ends of these 

S. 
Preferably, the peripheral grooves 22 and 

the nuts 21 are wider than the rib 23 on the 
lever arms 19, so that there is more or less 
lost motion, and there is interposed between 
each of the lugs 24 and lever arms 19 a 
yielding member such as the coiled spring 
28, which springs normally act to force the 
lever arms 19 as far apart as they will be 
permitted to move by the grooves in the 
nuts 21, 21. These springs and the lost 
motion between the lever arms and the nuts 
permit a limited amount of yielding action 
at the operative ends 20, 20, of the lever 
arms, to permit these ends to accommodate 
themselves to any variations in the thick 
ness of the edge portions of the sheet. These 
inwardly turned adjacent ends 20, 20, of 
the arms 19, 19, are designed to grasp the 
edge portion of the sheet and hold it against 
the tendency to draw inward in the well 
known manner. This holding action of the 
ends 20, 20, is facilitated by reason of the 
fact that when glass is drawn in sheet form, 
the immediate edge portions are slightly 
thicker than the main body of the sheet, 
and by having these holding ends 20, 20, 
take hold of the sheet just inside of the 
thickened portion 22 of the sheet, they se 
cure an efficient hold thereon, and thus 
counteract the tendency which the sheet of 
glass naturally has during the drawing op 
eration to rapidly narrow. This is accom 
plished by reason of the fact that the sheet 
is held to full width by the holding ends 
20, 20, of the lever arms, which as shown in 
Fig. 6, engage the sheet at the formative 
point within a very short distance from the 
surface of the molten glass from which the 
sheet is drawn. w 

By reason of the fact that the inner por 
tions 20, 20, of the lever arms are inserted 
into the furnace in close proximity to the 
highly heated molten glass, they would soon 
become heated to a temperature where they 
would have a tendency to stick to the sheet 
as it advanced upward between them. For 
the purpose of keeping down the tempera 
ture of the said holding ends of the lever 
arms, any suitable cooling fluid, as water, 

inner end of said pipes passes outward be: 
tween said pipes and the inner surface of 
the hollow arms 19, and is carried off 
through eduction pipes. 31, Fig. 2, to the 
sewer, or any other suitable ???fice of dis 
charge. 

In the operation of my side-holding de 
vices, two of said devices are mounted one 
on each side of the working chamber or fur 
nace containing the molten glass, with the 
inner ends of the lever arms 19 in close' 
proximity to the surface of the molten glass, 
and, a sheet of glass having been started and 
advanced by any suitable drawing means, 
the inner ends 20, 20, are caused to lightly 
grasp the edge portions of the sheet justin 
side of the enlargement 32 on the immediate 
edge portion thereof, the screw 21 holding 
the fingers in contact with the sheet, as de 
scribed. · · 
As illustrated in Fig. 6, my side-holding 

device is shown in operation in connection 
with a continuous glass-drawing machine, 
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in which the sheet of glass 33 i? continuously 
advanced upward through the coöperative 
action of two rolis 34 and 35 having rough 
ened ends which grasp and advance the 
sheet, the said rolls being driven in any suit 
able manner, as by a worm 36 engaging a 
WOIII 

rolls, the other roll being 
shaft by suitable beveled gears 38 and 34. 
As the particular construction of rolls and 
gearing do not form any part of the present 
invention, a further description thereof is 
unnecessary. t 

In the operation of my device, there is no 
lateral stretching of the sheet, - the inner 
ends 20, 20, of the lever arms 19, 19, simply 
operating to hold the sheet to the full width 
to which it is originally drawn, thus counter 
acting the narrowing tendency of the sheet 
without imparting any lateral stretch there 
to. If desired, the inwardly projecting ends 
20, 20, of the lever arms may be provided 
with anti-friction devices for holding the 
sheet. One form of such ariti-friction de 
vices is shown in Fig. 5, in which 40, 40, are 
anti-friction rolls mounted upon the in 
wardly projecting ends 20, 20, of the leyer 
arms 19, said rolls 40, 40, preferably having 
their edges which \contact with the sheet 
beveled, as shown at 41 in said figure. In 
this construction the pipes 29 for conveying 

may be circulated through the arms. With the cooling fluid conduct said fluid to the 
interior of the bearings for the anti-friction 

80 
hollow, and 
this object in view, said arms' are formed 

q a Smai pipe 29 is inserted in 
each of said arms, which pipes are shown in 
dotted lines, in Figs. 1 and 2. These pipes 
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extend nearly, but not quite, to the inner 
ends 20, 20, of the lever arms, and are con 
nected at their outer ends to any suitable 
Source of cooling fluid by the pipes 30. The 

rolls 40, 40, to the end that said rolls may be kept at a temperature sufficiently low to 
prevent them from sticking to the glass dul 

gear 37 on the shaft of one of the 
geared to said 
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ing the drawing operation. It will be read - 
ily understood that by rocking the plate 6 
upon its pivot 5, the outer end of said plate 
may be elevated or depressed, as may be de 130 
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958,978 
sired, and thus the position of the inner ends 
20 of the lever arms with relation to the 
surface of the molten glass within the work 
ing chamber or receptacle may be adjusted, 
while by operating the lever 11 the said ends 
20, 20, may be advanced in or out of the 

10 

5 

working chamber to accommodate the device 
to different widths of the sheet of glass be 
ing drawn. 

arious modifications of the device as 
herein described will readily suggest them 
selves to those skilled in the art. 
apparent that certain parts of the device 
may be omitted without in any way im 
pairing the efficiency of the remaining parts, 
and all such modifications and changes in 
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of glass, with vertically adjustable width 
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combination of means for drawin 
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the device are intended to be included with 
in the appended claims. 
What I claim is:- 

tinuously engaging the face of the sheet in 
side of its thickened edge portions. 

2. In sheet glass drawing mechanism, the 
combination of means for drawing a sheet 
of glass, with two oppositely disposed width: 
maintaining devices each continuously en 
gaging the face of the sheet inside of its 
thickened edge portions. . . 

3. In sheet glass drawing mechanism, the 
combination of means for drawing a sheet 
maintaining means continuously engaging 
the face of the sheet, inside of its thickened 
edge portions. 

4. In sheet glass drawing mechanism, the 
combination of means for drawing a sheet 
of glass, with horizontally adjustable width maintaining means continuously gripping 
the edge portions of the sheet. 

5. In sheet glass drawing mechanism, the 
g a sheet of glass, with yieldable width-maintaining 

devices continuousl 
faces of each of the e 
sheet. , 

6. In sheet glass drawing mechanism, the 
ge portions of the 

combination of means for drawing a sheet 
of glass, with a pair of lever arms whose oppositely disposed inner ends continuously 
engage the opposite faces of the edge por 
tion of the sheet during the drawing oper 
ation. a 

7. In sheet glass drawing mechanism, the 
combination with means for drawing a sheet of glass, of width-maintaining devices, one engaging each of the opposite edge portions 
of the sheet during the drawing operation, 

60. each of said devices, consisting of two le vers adjustable to bring their respective in 
neriends into engagement with the edge por 
tions of the sheet, and means securing the 
parts in such adjusted position. 

?? 8 ?? sheet glass drawing mechanism, the 

It is also 

1. In sheet glass drawing mechanism, the 
combination of means for drawing a sheet. of glass, with width-maintaining means con 

engaging the opposite 

a. 

combination of means for drawing a sheet, 
of glass, with a pair of levers adjustable 
horizontally with relation to the edge of the 
sheet, and means rocking said levers on their 
fulcrums to cause the ends of the levers to 70 
engage opposite faces of the edge portion of 
the sheet 9. In sheet glass drawing mechanism, the 
combination of means for drawing a sheet 
of glass, with two pairs of lever fingers sta- 75 
tionary during the drawing operation, one 
pair located at each edge of the sheet being 
drawn, and the two members of each pair . . engaging the opposite faces of the edge por 
tions of the sheet, whereby the narrowing 80 
tendency of the sheet is counteracted. 10. In sheet glass drawing mechanism, the 
combination of means for drawing a sheet of 
glass, means for overcoming the narrowing 
tendency of the sheet, which latter means 85 
consist of two pairs of lever fingers one pair 
operatively engaging the opposite faces of 
each of the edge portions of the sheet during 
the drawing operation, and means for ver 
tically and horizontally adjusting the lever 90 
fingers of each pair. . 

11. In sheet glass drawing mechanism, 
means for drawing a sheet of glass, com 
bined with two pairs of lever fingers Ole 
pair located in operative engagement with 95 
each of the edge portions of the sheet with 
said edge portion of the sheet passing be 
tween the ends of the lever fingers, and posi 
tive means for adjusting the operative ends 
other, whereby said fingers may be adjusted 
for sheets of different thickness. f 

12. In sheet glass,drawing mechanism, the 
combination of means for drawing a sheet of glass upward and width-maintaining de 105 
vices engaging each of the edge portions of 
the sheet for counter-acting the narrowing 
tendency of the sheet, each of said devices 
consisting of a plate mounted to turn around 

of the lever fingers toward or from each 100 

a horizontal axis, a slide mounted on said 110 
plate, a pair of lever-fingers fulcrumed on 
said slide and operatively engaging the op 
posite faces of the edge portion of the sheet, 
means for rocking said plate on its hori zontal axis, and means for turning said 115 
finger-levers on their fulcrums, whereby the 
operative ends of said finger-levers may be 
adjusted into proper relation with the edge 
portions of the sheet. 13. In sheet glass drawing mechanism, the 120 
combination of means for drawing a sheet 
of glass, with two pairs of width-maintain 
ing finger-levers the members of each pair 
engaging the opposite edge portions of the | sh??t d?ring th? drawing operation, and 125 
means for cooling said finger-levers. 

14. In sheet glass drawing mechanism, the 
combination of means for drawing a sheet of glass and sheet width-maintaining, de 
vices consisting of two pairs of hollow 130 
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finger-levers the members of each pair ? specification in the presence of two sub eratively engaging the opposite faces of the scribing witnesses. 
edge portions of the sheet during the draw 
im???? operation, and means for circulating a JOHN PLAYER. 

5 cooling fluid through said hollow finger- Witnesses: ... ' 
levers. J. D. YoAKLEY, 
. In testimony whereof I have signed this S. T. CAMERON. 


