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" To all whom 1t may concern:

drawing operation,

“upwardly

“carrier by

a snitable

"ATES PATENT

JOHN PLAYER, OF RIVER FOREST, IT.LINOIS.

METHOD AND APPARATUS FOR THE PRODUCTION OF SHEET-GLASS.

052,354,

Specification of Letters Patent.

Patented Mar. 15, 1910.

Application filed October 1, 1608, Serial No. 455,659.

‘Be it known that I, Jorin Prayer,
River Forest, Illinois, have invented a 1eW
and useful Method and Apparatus for the
Production of Sheet-Gilass, which invention
is fully set forth in the followmg specifica-
tiomn. o | . -
This invention relates to the art of draw-
ing sheet glass,

and annealing the same.
Heretofore it has been proposed to draw

a sheet of glass by nserting a suitable bait

in a mass of molten glass and slowly Lifting

the bait out of the mass of molten glass,
while simultaneously counteracting the tend-
ency of the sheet to narrow durmg the
and -then turning . the

moving sheet over a suitable

‘bending roll onto a substantially horizontal
which it was passed into the an-

nealing leer. In this method, the draft was
oenerally applied to the bait by

connecting 1t to a suitable source of power,

and after the sheet of glass has been drawn

a- sufficient length to be turned over the
bending roll and placed upon the horizontal
carrier, suifable devices, actuated from a
suitable source of power, havebeen provided
for positively gripping the sheet
vancing it, said devices
pendent of the carrier or coacting with the
carrier to effect the positive gripping of the
sheet. This means of effecting the drawing
action upon the sheet is objectionable, not
only because the gripping devices are liable
to mar the sheet where they grip the same,
but because their construction and opera-
tion tend to unnecessarily complicate the
mechanism as a whole,  Furthermore, n
amneaiing the sheet of glass according to the
methods heretofore practiced, the sheet has
been passed into the annealing leer and onto
_ carrier by which it was advanced
through the long leer in which the tempera-
ture gradually decreases from that end of
ihe leer where the sheet enters to the exit
end of the leer. By this method the upper
surface of the sheet is directly exposed to

the atmosphere of the leer, while the under
surface of the sheet is more or less protected

from the atmosphere of the leer by its con-
tact with the carrien, and it has been fourrd
that the continuous sheet sometimes cracks
owing to the unequal contractions OCCUrTing

of

‘ and more particularly to
the drawing of a continunous sheét of glass |

positively

and ad-
being either inde-

tached to, the carrier in the leer.

the upwardly to a

while the sheet passes wwrougn we [eer.
Particalarly is this the case where the leer

is at all exposed to sudden changes 1n at-

mospheric conditions such as dratts and the
like. | -
_\nother object of the present invention,
therefore, is to draw the sheet of glass and
continnously pass it into and through the
aunealing leer, while protecting it from the

1

uneven contraction and other disadvanta-

60

6

veons resnlts incident to the methods heré-

tofore emplayed.

With these dajects in view, the invention
consists, first; in a method of drawing sheet
olass by prepabring a mass of molten glass,
drawing the sheet upwardly, and preferably
vertically, from said mass, and then furn-
ing the drawn sheet from its upward ox ver-
tical position to an approximately horizon-
tal direction onto a suitable carrier, and con-
tinuing the drawing operation by applying
the draft to the drawn portion of the sheet
through the frictional contact of sa1d sheet
with the carrier. | S

To initiate the drawing operation, a suit-
able bait is lowered into the mass ot moiten
olass attached to cables or chains, which
extend vertically upward into the forward
end of the leer and over a suitable horizan-

tal roll, hereinafter characterized as the

_ and are then attached to a
weight resting on, but not otherwise at-
When the
hait has become sufficiently heated to cause
the glass to adhere thereto, the machine 13
started and the weight is slowly carried
along by. the carrier table, and, the mass of
this weight being such that its Inertia would
not be overcome by the pull of the sheet be-
ing drawn, the bait is slowly raised from the
mass of molten glass, drawing glass from
the molten mass in sheet form in a manner
well known to those skilled in the art.
Suitable means are provided for overcoming
the tendency which the drawn sheet of glass
has to narrow during the drawind opera-

bending roil,

‘tion, -and as the operation proceeds the
‘drawn sheet is advanced upward into the

forward end of the leer over the bending
roll, by which its direction is changed from
substantially horizontal
direction and rests on the carrier, which
carrter may be of any suitable construction,
such, for example, as a carrier table com-
posed of bars extending transversely across
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from the rear end, to _
slowly and evenly cooled, and thereby an-

sheet. In case the weight of

o

the leer and connected at their opposite ends
to a pair of endless carrier chains or cables.
The annealing leer and the carrier (or car-

riers, if the same is in sectional form) are

necessarily oif very considerable length, in
order that the necessary time may inteu-
vene between the entrance of the sheet at
the forward end of the machine and its exit
anable the sheet to be

nealed, and the weight of the long extent of

sheet at any one tlme within the leer pro-.

Juces a frictional contact of the sheet with
the earrier table, which in many mstances
will be amply sufficient to afford all the
draft necessary
eration without the direct gripping of any
positively driven gripping !
the sheet itself

is not found sufficient (as, for example,

when a very thin light sheet is being drawn)

to afford the necessary draft for continuing

the drawing operation, the method of the

present Invention includes the step of aug-
menting the weight of the sheet by super-
imposing upon the sheet suitable material
to afford the necessary
he sheet with the table to provide the re-
quired drait. Preferably,
employed for augmenting the wel
the form of a

ght 1s 1n

pref-
erably by a continuous operation, upon the

curface of the drawn sheet after it has been

turned into its horizontal position upon the
carrier. Preferably said powdered material
consists of finely powdered plumbago de-
livered to thesheet from a reservoir located
above the carrier, though any other suitable
material would be within the scope ot the
present invention. - |

As before stated, after the sheet of glass
is drawn, it is advanced upwardly nto the
tront end of the leer:: In thus moving up-
wardly from the point where the glass 18
drawn into sheet form near the surface of
the molten glass, the sheet may be either ad-
vanced upwardly < within a closed heated
chamber forming, as 1t were, a vertical

closed connection extending from the sur-
face of the molten mass to. the leer, or the
drawn sheet may be advanced through the

open atmosphere where it 1s cooled by con-
fact with the external atmosphere, and then
passes into the leer. In this latter case,
it is necessary to reheat the sheet before it
passes over the bending roll, in order that
the sheet may be safely bent over the roll
without breakage. " M
inafter appear, this reheating will also.con-
stitute the first step in the annealing proc-
oss. For the purpose of illustrating the in-
vention, the drawn sheet is herein shown,
however, as being - advanced upwardly

through a closed chamber in a heated atmos-

to continue the drawing op-.

device on the.

frietional contact of °
the material thus

finely powdered, highly re--
fractory material which 1s deposited,

oreover, as will here-.

T R

guitable c¢arrier at one end of

will

952,354

phere, and then turned from its upward di-
ection. over the bending roll, without con-

tact with the external atmosphere, though

preferably additional Leat is supplied to the

hoet at the bending point.” It-is to be

anderstood, however, that whether

#*

the:

70

drawn sheet is advanced upwardly through

2 clogsed chamber m a heated atmosphere,

as herein shown, or 1s advanced upwardly
through an open space, wherein 1t- 15 CX-

posed to the exteérnal atmosphere, I Hma-

terial for the purposes of the-present INMvVen-

tion, either form of procedure being withim
the spirit of this invention. . _ _
~ Secondly, . the invention consists 1 the
process of annealing sheet glass by placing
the same in a.properly heated condition on a
an annealig

leer and passing the same on
through _
in -the leer while the upper surface of the
sheet 1s

passed through the leer either on a continu- ..

ous or a sectional carrier table of any sult-
able construction, and the .upper

of the sheet, while at the same time amply

protecting the sheet from  any

protected from contact with the at-
mosphere of the leer. The sheet may -be.

surface
protected by any suitable medium which
permit a very slow radiation of the heat .

_ sudden
changes in the temperature of the lecr, which, .

83. .

the carrier
a constantly lowering temperature

55
90-

05.

would result in breakage of the sheet.. "~

Preferably the material thus employed to

protect the upper surface of the sheet is thé .

finely pulverized material imposed upon the

finely powdered. plumbago, |
delivered onto the upper supface of the sheet
near the forward or hotter end of the leer by
any suitable mechanism, which, in the pres-
ent instance, is a conduit leading down from
a suitable hopper and extending across the
face of the sheet from one edge

the other. | S

As the sheet emerges

[

from the leer. fullv

“thereof to

100

curface of the sheet to augment its weight to
assist in the drawing operation, such as ™

and the same 18

105 .

110 |

annealed, it is preferably advanced onto-a -
cutting table, which may be simply an ex-
tension of the carrier on which the sheet

rests within the leer, and the powdered. pro-
any suitable mechanism, and ‘1s returned to

in the operation.- . -

- In order to prevent. any “sudden "chill'inga_
| of the sheet by depositing material upon its
-surface whose tempera '

i 1€ 26 | . 115
tecting material is removed therefrom by -

the forward end of the leer to.be used again

LI

ture 18 too much _.'be'--‘ s

low that of the sheet itself, 1t 15 preferred:to .

heat the powdered material before:it

ward end of the leer, -

Thirdly, the invention
paratus for ‘the contmuous production of
sheet glass, in which-apparatus there is com-

| m: t is de-
livered to the surface of the sheet at the for-

consists In an ap-

. -
-

126

bined a receptacle containing a molten-mass’ 130
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which the sheet rests during _
operation, the frictional contact between the |

62,364

of glass, a heated chamber which may be the
forward end ‘of the leer located above satd
receptacle, means for drawing a sheet of

olass consisting of a bait, and suitable means
for elevating the bait in a substantially ver-

tical direction and passing it over a snitabie

bending roll, and a substantially horizontal
carrier located in the leer, upon
the drawing

moving

sheet and the carrier affording the draft neec-

essary to draw the sheet of glass from the

" mass of molten glass in the receptacie.

30

39

40

90
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_used 1 the description and

- champer having a
depositing

" surface of the sheet on said
- and means for removing said covering ma-
Yerial at or near-the exit end of the leer.

glass,

I that embodiment of the invention
<hown in the drawings forming a part oi
this application, the carrier tabie within the
leer and the leer itself are shown as extend-

ing substantially horizontal from front {0
rear. It may be, and in some cases 18, NOW-:

ever, somewhat inclined either upward OF

downward from the horizontal, and when
inclined downwardly from the horizontal

the draft of the sheet on the table 1s ren-
dered more effective to accomplish the draw-
ing of the sheet from the working chamber
or receptacle. Where the carrier table and
leer are thus inclined, the inclination need
not necessarily be very marked or depart 1o
any very great extent from the horizontal,
and such 1nelinations either above or below

" the horizontal ave intended to be included in

“gubstantially horizontal .
the claims herein.
Fourthly, the invention consists in a leer
substantially horizontal

the expression

" carrier therein, combined with means for

of glass and
. table, means
for depositing a suitable covering; pretfer-

ably of powdered material, upon the upper

continuously drawing a sheet

"1t upon said carrvier

Preferably, there is combimed with the
means for depositing the covering materiai
upon the glass, means whereby said material
may be heated prior to its deposit upon the
s, and a carrying devicé whereby the ma-
terial
51 near the exit eénd. of the leer is carried
back to the front-end of the leer to be re-
heated and re-used. - '

The invention further resides in certain
detailed steps in the methods . above de-
seribed, and in certain improvements in the

- r

' Jetails and construction of the apparatus

mentioned, which shall be hereinafter more
specifically described and then pointed out
in the clatms.” The methods of my inven-
tion may ‘be varied within certain Limits

without departing fromn the spirit-of the m-
vention, and the apparatus 15 capable of be-

ine embodied in a variety of physical struc-
cures.  One embodiment of the apparatus by
which the methods constituting a- part. of

“maintaining the same at

‘earrier table,.

which is removed from the glass ab

direction,

3

the invention may be carvied into practical

“operation is illustrated in the xccompanying

drawings, i1 which—

Figure 1 is a central, vertical, longitudinal

AN ) ‘ .

section of the forward end of the leer and
of the working chamber, showing also the
fragmentary end of the melting furnace and -

of the carrier for rettrning the powdered
material and the hopper from which said
material is deposited upon the surface of the
glass sheet; Fig. 2 15 2 detailed top plan

view showing the carrier and the hopper for

-

the vowdered material; ¥ig. 3 is a central,

vertical, longitudinal section through the.

enitire apparatus, which is broken away 1n
the center to shorten the figure; and Fig. 4
is a side elevation of Iig. 1. |
Referring to the drawings, in which hke
reforence numerals indicate corresponding
parts throughout the several views, the rei-

erence numeral 1 indicates a receptacle con-

taining a mass of molten glass 2 delivered

into satd receptacle from any suitable source,

as from 2 melting furnace 3, which 1s here

‘shown as in open communication with the
working receptacle, to the end that the hot

ouses from. the furnace may pass directly
into the receptacle 1, for the purpose of
the proper tem-
perature, reliance being also placed on a
suitable burner or burners 4 on the opposite
side of the receptacie 2 from the Turnace .
Located on a plane above that of the recep-
tacle or working chamber 1 1s
forward end projects over . the working
chamber 1 and has an opening 6 1n the bot-
tom part of its forward end, which open-
ing is immediately above and in line with
an opening 7 through the cover of the work-
ing chamber or receptacle 1, the openings
6 and 7 combined constituting a closed pas-
snge-way leading from the receptacle 1 1mto
the forward end of the leer b.
torward end of the leer 5 is a bending roll
3 syhich may be either a power-driven roll
or an idler roll driven by the frictional con-
tact of the sheet of glass as 1t passes over
said roll.  Within the leer 5 there is. placed
a carrier table 9, here shown as substantially
horizontal, and as extending from end to

end of the leer in a substantially horizontal
the rear portion 19 of said table
the rear end of the leer
Any other
and the

projecting from
and forming a cutting table.
suitable table may be employed,

edrrier table, instead of being one continu-
ous carrier table as here shown, may, 1f de-
gired, be made up of several sections.

AS

a leer 5 whose

“Within this

70
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here shown. however, the same is a continu-

ous carrier lable consisting of transverse

bars carvied by a pair of sprocket chains 11

passing over suitable sprocket wheels and

driven from any suitable.source of power.
The Torw

any suitable manner, as Dy means of the

Posad
Y

'S

125

ard end of the leer § is heated m-



%

hot gases passing upward through the open--

ings 6 and-7 from the working chamber 1,
augiented by the heat from burners 12 1n

the forward walls of the leer, and, 1f de-

g Sired, still further augmented by burners

~ering 1o the working chamber 1. Mounted

10

16

20

Csurface of the glass as it issues Tully

30

13, 13, located in the walls of the tile cov-

on the top of the forward end of the leer 5
15 a2 suitable hopper or receptacle 14 having
a spout or delivery chute 15 extending
therefrom down through the top wall of
the leer to a point somewhat above the car-
rier table 9. Surrounding the lower part
of the hopper 14 is an exterior casing 16

which is 1n open communication through !

ports or holes 17 with the interior of the
leer, and which is provided with small exit
ports. 18 formed through the walls of the
casing 16, the construction being such that

the hot gases will be permitted to circulate |

around the lower portion of the hopper 14

within the casing 16, admission of the gases

beinge from the leer § through the ports 17,
and the escape of the gases being through
the ports 18. | o

Any suitable means may be provided for
removing the covering material 19 from the
A11-
nealed from the rear end of the leer, and
as here shown, sald means consist of a re-
volving brush 20 placed at an angte across

the surface of the glass at the exit end of

35

the leer, and acting to brush the powdered

covering material from the sorface of ithe

olass into the enlarged mouth-end 21, of &
conduit 22, leading to the bottom end 23,
of an elevator 24, of any suitable construc-
tion, and by means of which the powdered

“material is elevated and -delivered through

40

50

the spout 25, onto an endless carrier 26, by
which it is returned to and deposited 1n the
hopper 14. . i

 For the purpose of driving the endiess
carrier 9, the brush 20, the elevator 24, and

the carrier 26, a power shaft 27 is connected

by suitable driving belts or sprocket-chains
98; 29, 30 and 31, with the varidus elements
to be driven, all of which will be readily
understood by an inspection of Fig. 3.

In order to regulate the amount of pow-
dered material delivered from the hopper 14
onto the surface of the continuously moving
sheet of glass, a suitable valve 32, Fig. 1, 18

mounted within the hopper 14 so as to nor-

mally close the upper end of the delivery
spout 15.

- preferably formed curved or arc-shaped m

60

65

cross-section; and the valve 32 is shaped to
conform to said surface, and 1s mounted on

notched bar or ratchet 35 (see Fig. 4) on the
exterior of the machine. The valve 32 pref-
erably is not of the same width entirely

operator

The bottom of the hopper 9 is | the weight of the sheet or to practice the an-

. 952,354

ward or controlling edge being formed on &

curve, as shown at 33", Fig. 2, to the end
that the opening of the delivery spout 15 1s

ually widens, thus depositing a’ greater

o

amount of covering or weighting material
at the center than at the edges of the sheet.
1t will be understood, however, that the
working edge of the valve 32 might be made

straight so that the covering or weighting

first uncovered at, the center, and then as the
“opening is further moved the opening grad-

70

75

material would be deposited in equal thick-

ness entirely across the sheet.

- For the purpose of initiating the opera-

tion, there 1s provided a bait'36 of any suit-
able construction, as for instance a metal

bar, which is attached to one end of chains

. 80

37, the other end of which 1s attached to a o

welght 38.

‘Operation: The molten -g'lass' 9 in the

85

working: chamber or receptacle 1 having

bait rests within the mass of molten glass,

‘been properly tempered, the bait 36 attached
‘to the chains 87 is lowered over the bending -

| roll 8 through the openings 6 and 7 until the
.90

the weight 88 attached to the other end of ™.

the chains 37 resting upon the carrier table

9. The valve 32 being closed, the machine is

started, the carrier slowly moving the

weight . in the direction' indicated by the

arrow in Kig. 1, thus slowly elevating the

bait from the mass of molten glass 2, which

as it emerges from the molten glass, draws

a sheet of glass after it. - For the purpose of
overcoming the narrowing tendency-of the

sheet, any suitable means are employed, as

the edge portions of the sheet and restrain 1t

awainst the tendency to narrow. The sheet
of elass having been drawn from the surface

of the.molten mass of glass 2, is slowly ad-

vanced as a drawn sheet npward through

the openings 7 and 6 into the forward end

10(1

the gripping fingers 39, 39, which engage

105

of the leer 5 and over the bending roll 8,

heat being supplied from the working cham-

her and from the burners 12 and 13 to insure -

the sheet being sufficiently plastic at the bend-

ing roll 8 to turn thereover without break-

110

age. The drawn sheet having been advanced -

upward through the openings 7 and 6 and:

over the bending roll 8, is deposited upon

! the carrier table 9, and after the forward

end of the sheet is.advanced past the spout

115

15 for delivering the powdered material, the -

(in case it 1s désired to augment

nealing process described herein). operates

120

the valve 82 by means of the handle 34, set-

_ _ ting it into the position required to dehver
4 rock-shaft 83, having a handle 34, rigidly |
secured thereto and normaily engaging a

the desired amount of the powdered ma-

terial, as plumbago, onto the surface of the
moving sheet of glass. ~ As the sheet slowly

advances through the leer, moving toward

125

_ thg exit end thereof, the temperature of the -
across the bottom of the hopper 14, its for- | leer gradually decreases from the forward

120



‘uniformly lose its heat, thus

052,354

end to the exit end thereof, and the sheet

is moved on the carrier through the leer

oradually and
accomplishing
the annealing of the sheet. The rapidity
with which the sheet thus parts with 1ts heat

slowly enough to permit it to

“ay be largely controlled, not only by the

10

20

95

30

" 35

40

49

decrease in temperature in the leer, but by

the amount of covering material delivered

to the upper surface of the sheet. More-
over, this covering material serves to protect
the sheet from any cold drafts or other cool-
ing means, which might set up an uneven
contraction of the sheet, resulting 1n 1ts

breakage. |

When the bait emerges from the exit end
of the leer, it is cut oft from the sheet, and
thereafter the drawing of the sheet 1s ac-

complished . purely by the weight of the
‘sheet resting upon the carrier table, aug-
mented, if desired, by the covering ot pium-

bago or other suitable material. As the
sheet emerges from the exit end of the leer,
the revolving brush 20 acts to sweep oif the
covering material and delivers it to the ele-
vator 24, by which it is elevated and deliv-

eved to the carrier 26, and thence to the hop-

per 14. The material when it reaches the
hopper 14 will contain more or less heat, but
for the purpose of insuring that it shall be
warm enough to avold any chilling action

when it is delivered to the surface of the
warin sheet, the hot gases in the chamber 16.

surrounding the hopper 14 serve to heat the
mass of powdered plumbago in the hopper,
when it is again delivered through the spout

15 on to the surface of the sheet.

 While various covering materials might be
employed within the spirit of my invention,
I prefer to employ powdered plumbage,

‘since the latter, in case it falls from the sheet

and gets into the bearings or in contact with
other moving parts of the mechanism, not
only would not injure the same nor inter-
fere with their movement, but would, on the
contrary, act as a lubricant. L
What is claimed is:—
1. The method of drawing sheet glass,

which consists in preparing o mass of molten

olass, drawing a sheet of glass from said

B o

mass and resting it upon a suitable ca rrier,

“and then continuing the drawing operation

G0

. ¥
™

by applying the dratt to the drafwn portion
of the sheet through the frictional contact of
said sheet with the carrier.

0. The metbod of drawing sheet glass,
which consists in preparing a mass of molten
lass, drawing the sheet upwardly from saud
nass, then turning the drawn sheet from ats
apward to an approximately horzontal di-
rection outo a suitable carrier, and continu-
ing the drawing operation by applying the
Jraft to the drawn portion of the sheet
throueh the frietional contuet of suid sheet
with the eaavier, -

perposing suitable material

3. The method of drawing sheet glass,
which consists in preparing a mass of molten
olass, drawing a sheet of glass from said
mass and resting it upon a suitable carrier,
augmenting the weight of the sheet by su-
thereon, and
continuing the drawing operation by apply-
ing the draft to the drawn portion of the
sheet. through the frictional contact of said
cheet with the carrier. -

4 The method of drawing sheet glass,
which consists in preparing a mass of molten
olass, drawing a sheet of glass from said-
mass and resting it upon a suitable carrier,
augmenting the weight of the sheet by super-
posing finely divided material thereon, and
continuing the drawing operation by apply-
ing the draft to the drawn portion of the
sheet through the frictional contact ot said
sheet with the carrier. a

5 The method of drawing sheet glass,
which consists in preparing a mass of molten
olass, drawing a sheet of olass from said
mass and resting it upon a suitable carrier,
augmenting the weight of the sheet by su-
perposing finely divided plumbago thereon,
and continuing the drawing operation by
applying the draft to the drawn portion of
the sheet through the frictional contact of
said sheet with the carrier. | -

6. The method of making sheet glass.
which consists in preparing a mass of molten
olass, drawing a sheet of glass from said
mass and resting it upon a suitable carrier,
retarding radiation of heat irom one surface

of the sheet by the application of a suitable

covering, while passing the sheet through an
atmosphere of gradually decreasing tem-
perature. o |

7. The method of making sheet glass,
which consists in preparing a mass of molten
olags, drawing a sheet of glass from said
mass and resting it upon a suitable carrier,
retarding radiation of heat from one sur-
face of the sheet by the application of a
covering of powdered material whale passing
the sheet through an atmosphere of gradui-
ally decreasing temperature. '

8. The method of making sheet glass,
which consists in preparing a mass of molten
olags, drawing a sheet of glass from said
mass and resting it npon a suitable carrier,

retarding radiation of heat from one surface

of the sheet by the application of a covering
of powdered plumbago while passing the
sheet through an atmosphere of gradually
decreasing temperature. '

9. The method of .making sheet glass,
which consists in preparing a mass of molten

olass, drawing a sheet of olass from said

mass, reheating sald sheet 2 fter the cooling
incident to the drawing operation, resting
(he reheated sheet on a suitable carrier, re-
tarding the radiation of heat from the upper

surface of the sheet by the application of a
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suitable covering. and then passing the cov-

ered sheet through an atmosphere of gradu-
ally decreasing tempemtme

10. The ]l’leulf)d of malking sheet glaqs,
which consists in preparing a mass of molten
olass, drawing a sheet of glass from said
ass, wlwntms_r; sald sheet after the cooling

Cincident to the drawing operation, 1est1n0‘

the reheuated sheet on a sult%ble calrier, re-

tarding the radiation of heat from the upper

Surfacu of the sheet by the application ot a
covering of powdered material, and then
passing the covered sheet tlvoucrh an at-
mosphere of gradually dL(IGl%lllﬂ temperit-
tule :

The nwtlmd of 111.;1111110* sheet olass,
wlu(l] consists in preparing a mass of molten

glass, drawing a sheet of olass from said

1488, u,heutmﬂ said sheet after the cooling
111(,1dent to the draw] Ing operation, resting

the reheated sheet on a suitable carrier, re- .
tarding the radiation of heat from the upper

surface of the sheet by the application of a

“covering of powdered plumbago, and theu

passing “the covered sheet thr ough an at-
mosphere of gradually decreasing tempera-
fure.

12. The 11.1<Jthod of making sheet olass,

which consists'in preparing a mass of molten

olass, drawing a sheet of glass from said

1MAaSs, 1eheat1110‘ said sheet after the cooling

_incidcnt to the drawing operation, resting

the reheated sheet on a suitable carr 1er, re-
tarding the radiation of heat from the upper
surface of the sheet by the application of a

~suitable heated covering, and then passing
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the covered sheet thmunh an atmosphere of
umdm,lly decreasing tempemtuu

The method of making sheet ﬂlaaa
Whl(,h consists i preparing a mass of molten

olags, drawing a sheet of glass from said
nass and 1eat1nﬂ 1t upon a suitable carrier,

retarding radiation of heat from one sm—
face of the sheet by the application of a
suitable heated covering while passing the
sheet through an atmosnhere of gradually
decreasing tempe1 ature.

14. In an apparatus for drawing shect |

glass, the combination of a rweptadg COl-

taining a mass -of molten glass, a horizon-

tally. e\tendmfr leer 1n a phne above said
receptacle, a bendmﬂ' roll in one end of said
leer, a sheet-glass carrier in the leer, means
drawing a sheet of glass from said 1ecepta-
cle over said bending roll onto said carrier,
and means augmenting the weight ot tha
sheet on the carrier.

15. In an apparatus for drawing sheet
glass, the combination of a receptacle con-
talning a mass of molten glass, means draw-

ing a sheet of glass theretrom a carrier on
which the drawn sheet is depos:lted and
which continues the drawing operation

solely by the frictional contact of the sheet
with the carrier. -

052,354

16. In an apparatis for dmwnw sheet
glass, the combination of a 1'eeeptacle COn-
tainng a mass of molten glass, means draw-
ing a sheet ot glass thuefmm 4 carrier on
’ﬂhl(,h the drawn sheet is. dep(mted and

‘means depositing weighting material on

saad sheet during the dmwmﬂ operation.

17. In an app.:lmtus for dmwmo" sheet
glass, the combination of a 1eceptade con-
taming a mass of molten glass, means draw-
g a sheet of olass thu*efmm, a carrier on
which the dmwn sheet 1s deposltt,d and a
hopper above said carrier and from which
pulverized material 1s deposited duunn the
drawing operation. |
" 18. In an apparatus for dr‘lwmﬁ‘ sheet
olass, the combination of a 1'et.,ept.;1de COon-
mew a mass of molten glass, means draw-
g a sheet of glass ther efmm a carrier on
which the- drawn sheet 1s dep()Slted MEeAnS

“depositing weighting material on said sheet

during the dit uwnﬂ operation, and auto-
matic means removing sald matur al from
the sheet,

19, In an apparatus for drawing sheet
glass, the combination of & receptacle con-
tammfr a mass of molten glass, means draw-

g a :gheet of glass thercfrom a carvier on

which the drawn sheet 1s depomted, a hop-
per above sald carrier and from which pul-
verized material is deposited during the
drawing operation, and a revelving brush
1e1110v1110* said material from the sheet.
90, In an “apparatus for drawing sheet
glass, the combination of a recepticie con-
hm}mf:- a mass of molten glass, means draw-
g a “sheet of olass therefrom, means de-
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pfmtnm 2 welﬂhtlno material on said sheet,

~and means hmtnw mud material prior to its

deposit.

21. In an apparatus for drawing sheet
olass, the-combination of a 1‘eceptacle cOn-
taining a mass of molten glass, a leer 1n &
plane above said Ie(,epmcle a carrier in sald
leer, means initiating the drawing of a con-
tinnous sheet of ﬂlac‘*s; from sald receptacle
and depositing it on said carrier, means sup-

plying heat to said sheet where it enters the
- Jeer, and means depositing a covering mate-

vial on said mhb&t durmg the drawing opera-
tion. s |

taining a mass of molten glass, a leer 1n a
})hne above said receptacle, a carrier in said

eer, means 1n1't1at1110' the drawing of a con-_
tinuous sheet of glass from Sdld receptacle

and depositing it on said carrier, the con-
tinued drawing of the sheet bemg due to
the frictional contact of the sheet with the
carrier, means depositing g heated covering
miterial on said sheet, and automatic means
removing sald material from the sheet.
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22 In an appamtus fOI’ dra‘wmg sheet .

glass, the combination of a receptacle con-
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23. In an apparatus for drawing sheet

glass, the combm&tlon of a receptdcle con-
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taining a mass of molten glass, a leer in a

plane above said receptacle, a carrier in said

leer, means initiating the drawing of a con-

tinuous sheet of glass from said receptacle |

and depositing it on said carrier, a hopper

containing pulverized material and from
which said material is ‘deposited ‘on said
-sheet, means heating the material in said

hopper, means removing said material from
the sheet, and means returning the removed
material to the hopper.

24. In an appdratus for drawing sheet |
glass, means for drawing a sheet of glass, in- |

B &
| 96‘9@354’ P

tl.

cluding a carrier on which the drawn sheet
rests, a hopper located aboye the carrier and |5
containing ' pulverized material, and from
which said material is deposited on the sheet,
and adjustable means regulating the rate of
deposit of said material. .
In testimony whereof I have signed this g9
speciiieation in the presence of two subscrib-
g witnesses, - *
JOHN PLAYER.
Witnesses: T
Wircram A. ApAwms,
o1, Cramr L. Hrre,
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