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To all whom it may concern:
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- suitable size and shape which is lowered into | -
a body of molten glass, and then raised'in a
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formation. - o o
A still further object of the invention is to
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large size. - .
The principal object of the present inven-

UNITED STATES PATENT

* HUGO J. WALTER, OF KANE, PENNSYLVANIA.

OFFICE.

~ METHOD OF AND APPARATUS FOR DRAWING SHEETS OF GLASS.

' No. 885,896,

~ Specification of Letters Patent. - Patented April 28, 1908,
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Be it known that I, Huco J. WAITER, a
citizen of the United States,. residing at

Kane, in the county of McKean and State of

Pennsylvania, have invented a new and use-
ful Method of and Apparatus for Drawing
Sheets of (lass,

specification. _ R

This invention relates to the manufacture
of sheets of glass by the drawing process.
In the manufacture of sheets of glass in
this manner it is usual to employ a bait of

vertical line, the molten glass clinging there-

to in the form of a sheet. Owing to the na-

ture of the material and the atmospheric
pressure to which 1t is subjected, the sheet
will gradually narrow in width and reduce in
thickness until- finally it becomes a mere
thread at the center, and it has been found
i)mctic_ally impossible to produce sheets of

tion 1s to prevent this gradual narrowing of

‘the sheet and to formm a sheet of uniform

width and of any desired length. .
A turther object of the invention is to pro-

~ vide means for engaging and supporting the

edges of a sheet of glass during and after.its

provide means for reducing the atmospheric
pressure at the edges of the sheet, thus elimi-

nating one of the factors which results in

narrowing the sheet. - T
A still further object of the invention is to
provide means which will tend to spread or

stretch the sheet i the direction of its width

during the drawing operation.

A still further object of the invention is to-

provide means for producing a partial vacu-
um at the edges of the sheet being formed.

A still further ob ject of the invention is to.

provide a glass drawing mechanism in which

supporting strips are arraiged to engage

with the edge of the sheet during the drawing
process. o

A still further object of the invention is to
provide a mechanisin in which the opposite
edges of the sheet are engaged by perforated
metallic strips which will permit of the ex-
hausting of air at the edges of the .sheét, so

that the latter will tend to stretch laterally
made of uniform width through- l

and will be
out. =

of which the following 1s a

l

~ With these and other objects in view, as
will more fully hereinafter &]l)gear, the inven-
tlon consists 1n certain nove

after fully described, illustrated in the- ac-

_ eatures of con-
| struction and arrangement of parts, herein-

80

companying drawings, and particularly point-

ed out In the appended claims, it being un-

derstood that various changes in the form, -

| proportions, size and minor details of the |
~{ structure may be made without departin

from the sgmt or sacrificing any of the ad-
the invention. '- -.

vantages o '

is a sectional elevation of a glass drawing ma-

chine embodying the invention. Fig. 2 is a
side elevation of the same.
tional plan view on the line 3-——3 of Fig. 1.

Fig. 3 is a sec-

65 |

In the accompanying drawings:—Figure 1

70

Kig. 4 1s a sectional view illustrating the op-

| eration of drawing a sheet of glass.

Similar numerals of reference are emponed
to mndicate corresponding parts throughout

the several figures of the drawings.

The machine is arranged to bemovedover
a dog house or extension 10 on the nose of a
glass tank or furnace, any well known means
being employed for maintaining a
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racti-

cally constant level of molten glass in the dog =

| house, and themachineis preferably mounted
‘on over-head rails or supports, so that it may
be moved to clear the furnace in order to per-

mit the convenient removal of the sheet or
sheets of glass. " "'

. The mechanism comprises generally a cas-
1ng or-drum 15 which may be formed of cast

metal and includes a body portion 16 and a
top or cover 17, the central portion of the

for the passage of a hollow piston'rod 19, any
suitable means being employed for raising
and lowering the piston rod- =

To the lower end of the piston rod is se-

cured a hollow piston bait 20 having a per-

| forated bottom 21 which is lowered into con-
-tact with the molten glass, and to which the
glass clings when a partial vacuum is cre-

ated within thie piston by drawing out the

all through” the hollow piston rod 19, the

latter having a suitable mipple 22 which may

‘be attachied by a flexible pipe or hose to any 105 .

suitable jair exhdusting apparatus.

Secured to the opposite-ends of the piston
20 are vertically disposed rods 23 that are

| preferably of rectangular form in cross sec-

tion, the opposite -)edg?es of the rod fitting

within vertical gmﬂvasj{ormed_ in the casing
atter mto a central

in order to divide the
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latter being provided with a stuffing box 18
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AL

chamber 24 and two side chambeérs 25. The
ug er ends of the rods 23 pass through suit-
abie stulling boxes 26 carried by the cover,
and these rods move up and down with the
pigton. ' S

" The two chambers 25 are placed in com-
munication with any suetion pump or alr
exnaustion apparatus threuzh pipmg con-

“nections 28, and the central chamber 24 is

;10

- piston bait.

{:,-.I
' 'I:Ji

20

[a
o
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. latmg pipes 41.

also connected to an airexbausting apparatus,
so that a Emtml vacuuinz may be ereated in all
of ‘the chambers, as well as in the hollow

vecured o the opposite ends of the casing
are hangers 33 in which are mounted sheaves
34 over which pass flat steel strips 35, one
end of each strip being colinected to the end
of the piston, while the opposite end of the
siTip carries a weight or spring 36 which tends
to hiold the strip taut at all times. ,

Extending through the shoulders 25 in
contact with the ovter fuces of the rods 23 are
anenis expansion coils 46 which may be
connected at the tov of the cover with cireu-
The Jower ends of the coils
bend arcund under the lower mouth of the
casing and extend upward adiacent to and
follow the lines of the inclined portions of the
steel strips 35, these coils being for the pur-
bose of cooling the strips to a certain extent

for the purpose of preventing the fusion of

the strips and thelr permanent attachment
to the g}fass. | .

. In operation, the bait is lowered until it
engages with the body of molten glass, and
then the air 1s exhausted in the bait and in
the several chambers through the suction
means rererred to, after which ithe piston
bait is drawn upward. The molten glass
cings to the: bait and is drawn upward in
the form of a sheet. As the piston moves
up the rods 23 travel with 1t and still form
partitions which separate the central cham-
ber 24 irom the side chambers 25. At the
saine time the flexible verforated strips 35
are drawn upward with the bait and engage
with the edges of the sheet being formed.
As the perforations of the strip follow up
petwesn the chambers 24 and 25, the air will

‘e drawn through the perforations and the

glass will ching to therstrips and will tend to
streten laterally, the body of glass being sup-
ported and held from running down to a cen-
tral thread. ._ |
As the sheet i1s being formed successively

fresh portions of the perforated strips be-

come attached to the edges of the sheet, so
that the latter is maintained at uniform
width during the sntire drawing operation
and sieets of any length may be successfully
drawn. After a sheet of the required length
bag been drawn, its lower end is severed by
knives or other suitable means, and the
machine meay be shifted laterally on its sup-
port and remain idle until thﬁ}ﬁf;ﬂﬁf cocls to

|

886,206

a sufiicient extent to permit its removal.
“I'he piston bait may then be lowered, and as
1t moves down the steel strips will be gradu-
ally separated therefrom, so that the ma-
chine 1s m readiness for another drawing
operafion.

In certain of the claims the term “‘pnou-
matic means’’ or penumatic supports is used
tor the purpose of designating t.Ihe piston bait
which acts by rarefaction of the atmosphere
to partly draw the glass thereinto and the
periorated side strips which by reduction of
the alr pressure oun their outer faces act as
pneumatic supports for the edges of the
sieets. |

I elaim:~— _

1. That improvement in the art of draw-
mg sheets of glass, which consists in engag-
g and holding the full length of the edges
of the sheet from inward movement during
and after the drawing operation by means
applhed exteriorly of said sheet.

2. That improvement in the art of draw-
ing sheets of glass which consists in mechan-
ically supporting the edges of the sheets and
reducing the atmosplieric pressure at the

edges, and in a line parallel with the two
surfaces of the sheet mdependently of any

variations i pressure on said surfaces.

3. That improvement in the art of draw-
ing sheets of g}i&ss which consists in applying
a support exteriorly to the edges of the sheet
as the drawing operation progresses, and
continuously holding such supports from in-
ward movement for the qu! length of the
sheet during and after the drawing operation,
4. In g glass drawing machine, weans for
ereating a vacuum at the opposite edges of
the sheet during the drawing operation inde-
penaently of any variations in pressure on the
surfaces of the sheet, the suction foree there-
vy created tending to spread the sheet on

llnes })ar:.lrllel with the surfaces thereof.
5. In a glass drawing machine, means {for

I
-

continucusly supporting the edges of the

sheets during the drawing operation, and

continuous flanges of a length equal at least”

‘to thelull length of the sheet and holding sald
supporting means from inward movement.

G. In g glass drawing machine, supporting
strips arranged to engage the edges of the
sheet during the drawing operation, and con-
tinuous supports with which such strips en-
oage.: '

7. In & glass drawing machine, flexible
strips for engaging the edges of the sheet
during the drawing operation, and means for
engaging and holding the strips from inward
movement after the glass leaves the pot.

8. In a glass drawing machine, {lexible
strips for engaging the edges of the sheet dur-
ing the drawing operation, and means coex-
tensive with the length of the sheet for hold-
ing the strips from movement toward each

i other.
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#95In a glass drawing machine, -flexible

perforated strips for engaging the edges of

T I
D

the sheet during the drawing operation.

[ ]

.30:.In a glass drawing machine; flexible

perforated supporting strips arranged to en-
- gage the edges of the sheet during the draw-.
- Ing operation, and s vacuum chamber into
-

ch the sheet and strips pass to thereby re-

- duce atmospheric pressufe on the edges of

~ wthe sheet.”

" .flexible perforated strips secured to and mov-
- able with the bait, and means for reducing.

. the sheet., o | - S
15. In a glass drawing machine, a pneu-~ |
niatic bait piston, ‘perforated flexible strips |
- having one end secured thereto, and means |
f()I' ,-m&mtﬂ,iniﬂg the st_%;-i__ps t&Ut. e

36 movable through the casing, and flexible sup- .

-

. ‘porting strips-carried by the opposite ends of

12, In & glass drawing machine, a pneu-
 matic bait, and pneumatic strips for engaging
_the edges of the sheet. =~~~ - "o
13. Inaglass drawinz machine, pneumatic |
supports for three edges of the sheet. -

-atmospheric pressure on the outer faces ot

the strips.

iy

- 14, In'aglass drawing machine, pneumatic

supports for engaging a plurality of -._edge"s‘_bfj

. 16. In a glass drawing m&chine,_a;_'c&éi“ng’;

having side vacuum chambers, a piston bait

 the piston, said strips being perforated. =
I s lass drawing machine, a casing
‘having a central and side vacuum chambers,

35

vertically disposed rods forming the parti- |
. tions between such chambers, a piston carry- |

1 edges of the glass sheet.

1. In a‘glass drawing machine, & bait, |

=y

ing said rod, -é,n& edge eﬁgaging-'strips carried

by the piston and arranged to support the

~18. In a glass drawing machine, a-c,glsing,_a
‘hollow piston bait inovable therein and pro-

‘cured to the piston, the side walls of the casing

1 being.grooved for the reception of suchrods,
and the rods dividing the casing into a central

and side compartments, suction pipe connec-

|- tiongifor the several compartments, flexible
| perforated strips having one end secured to
i the ‘piston,.gulding sheaves for said strips, -

! L}
- 1

said strips. "

B
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r

- 20. In.a glass drawing mac

“and “weights connected to the free ends of

means for engaging the edges of the sheet,
| and means for cooling said-su plporting means.
1ine, edge sup-

vided with a perforated bottoin, a hollow rod
carrying the piston and provided with a suc-
tion pipe connection, a pair of rods or bars se-

17719; In a glass drawing machine, supporting

porting strips- for the sheet, and cooling

| means for the supporting means.

22. In a glass drawing machine, edge sup-
‘porting strips, and coils or tubes arranged ad-
jacent thereto for the circulation of a re-
fri%era,nt. ; - S

. In testimony that 1 claim the foregomng as
my own, I have hereto affixed my signature
in the presence of two witnesses. .

S "HUGO J. WALTER.
- Witnesses:- = .

- d. B, MULLIN,"_
J. T. Tuony.
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21, In a glass drawing machine, edge sup- 60
'port_m_gi strips, and cooling devices therefor.
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