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Patented .‘July 13, 1926.

UNITED STATES

1,592,444
PATENT OFFICE.

JOSEPH P. CROWLEY, OF TOLEDO, OHIO, ASSIGNOR T¢ THE LIBBEV-OWENS SHEET
GLASS COMPANY, OF TOLEDQO, CHIQ, A CORPORATION OF OFIO,

DRAWING SHEET OLASR,

Applieation filed March 28

This invention relates to thé art of draw-
ing sheet glass, and more particularly to an

improved process ahd apparatus for drawing’
; O ) A

a continnoug sheet of glass vertically from a.

mass of molten glass until it has become sub-

stantially’ set in fldt sheet form, and subse-
quently transferring the sheet into the hori-
zontal plane, where 1t.is conveyed through a
relatively long annealing oven or leer.
According to this invention the glass sheet
is drawn upwardly from the peol of molten
glass in flat sheet form, and is then gradually
deflected by successive pairs of sheet-engag-
ing rollers, ¢hrough a large are, until it

5 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 time the limit of elasticity of

the formed sheet will be exceeded. The se--

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 fromn

" -the following detailed description of one ap-
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proved, form of the apparatus.

In the accompanying drawings:

Fig. 1 is a longitudinal vertical section
throngh 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. 8 is a view showing the yieldable
mounting for one end of a pair of these

~ rvollers.
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Fig. 4 shows a portion of the driving.

mechanisma 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 tank furnace or ather scurce
of supply. Receptacle 2 is mounted above a
‘Tedting 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 he-
ing provided for forming the shest and
maintaining it at a constant width at its
source. For example as here shown, the
edges of the sheet ave drawn up between
pairs of small driven rollers 6, and coolers
00, a5 described more particularly in the pat-

, 1924, Serial Wo. 760,998,

ent to Colbury, 1,246,809, granted December
4, 1917. It is to bé understood that this type
of sheet-forming mechanism is merely shown,
by way of example and that, as far as this in-
vention is comcerned, the sheet may be
formed at its sgurce by any other approved
system. I
Mounted vertically above the sheet source
is & pair of sheet-engaging rollers 7, and
preferably a second peir of similar rollers 8
15 alse 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 fiat sheet form. These rollers are
preterably made of ashestios turned-to have a
comparatively t{rue smooth peripheral sur-.
face, and these vollers will not injure the fire-
polished surface of the sheet, particularly
since the first engaging pair of rollers 7 is
arranged at such a herght above the source
or sheet § that the surfaces will have become
comparatively hard before these rollers are
engaged.

At intervals beyond and above the pair of

rollers 8 are a series-of paivs of similar roll--

ers 9 spaced along a graduslly curving are,
terminating at its upper end fangent fo the
horizontal plane. The glass sheet 5 is en-
gaged between these successive pairs of roll-
ers and gradualiy bent until it les in the
horizontal plane upon the conveying rollers:

10 in leer 11. 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 feer 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 therve 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 arc through which it
is directed by these rollers. ’ '
Fach of the rollers 9 is mounted at its’
ends in bearing boxes 12 slidable toward or
from ome another in guides 13 on.the sides
of the enclosing “housing. A compression
spring 14 bears 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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chain is ot here shown, but it iz to bs under-
stood that this loop engages al some con-

venient plice with a driving mechanism -

wherehy all of the sels of rollers will ba si-
muitanecusly driven ai the same speed.
Ix mest formse of sheet drawing mecha-

nism the edge portions 2% of the snheel will
i 1 somewhat thicker then the main
‘ tion of the sheet., To zecommeo-
thicker edges the uppér row of

are made somewhat shorter than

rollers as spown In Pig, 2. This

suppert for the entire widsth of

r§
sheet, the upper sheet engaging roil-
do nob contact with the thickened ad

Ubvicusly, this arrongement counid

jon.

he reversed, that is the lower row of rollers
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tid be made shorter than the apper row, or
' rollers could be of the shorier

e e
both seriespf v
lenot

“The entire seriss of rollers 8 is carried in
. long curved arcnate housing 23, which is
substantially ‘a downwardly eurvisg cow-

tinuation of the leer 11, At intervals in this

Y
P

eirved housing 23 asre srrenged paivs of

sloping shields or defiectors 24 which serve
to ¢atch broken glass or other débris and

1aflect this toward the side walls of the
‘housing.  Openings 25, provided with
hi closure are located opposite the

vermit the
e detle

P

the main leer 11, Heating means may he
iocated at any desived point in either por-
tion of this leer, although the heat from ihe
tsolf will largely suffice to maintain
ieer at the proper iethperature,

An opening 47 provided with closure 28,
in the top of lear 11 adjacent the npper end
¢ curved housing 23, permits the bais to
ted and jowered between the pairs

"
€

 insert the
rollers 9 whose direction of rotation
en reversed, into the pool of molten glass
» to start the sheet drawing operation,
After the glass sheet 5 has reached the
horizontal plane, it will pass onto the sup-
porting rollers 10 which are driven in any
approved manner as in similar installations
nOW in use. ; .
This installation combines the advantages
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of drawing snd fattening the sheet in the
same vertical plans, with the sdvantages of

annealing and cuiting the sheed in the hori-

v zontal plane, whare thers ig no limit to the

length of leer that meoy he usad.
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process of drawing the sheef from: its molten
source in & vertical divection until substan-
tially set, and then bending the sheet into
another plane along an are of sugh curva-
ture ‘that the bending straing will not ex-
ceed the elastic limit of the shees.

2. In the art of producing sheet glass, the
progcess of drawing the sheef from ifs molten
source in a vertical direction until substan-
tially set, and then bending the sheet gradu-
ally inte another nlane, the curveture at no
time being sufficlent to overcome the elastic
limit of the shest, ' :

3. Xn the art of producing sheet glass, the
process of drawing the sheet from its meolten
gource in & vertical direction until set in
fiat sheet form, and then gradually bending
the sheet into snother plane within its Jimit
of elasticity withou destroying ihe estab.
lished flatness of the sheet. '
4. In the art of producing sheet glass, the
process of drawing and flzttening the sheet
10 the same veriical piane, then deflecting
the continuous sheet after 1t has become sub-
stantizlly set without excesding its limit of
elasticity into ¢ horizontal plane, and there
annealing the shest.

5. In the art-of producing sheet glass, ths
process of drawing and flaftening the sheet

ey

in the same vertical plane, then deflecting the iz

pontinuous sheet after it has become sub-
sinntially set -without sxceeding its limis
of elasticity into a horizontal plane, and
continnously’ annealing the sheet during the
g process and adter it reaches the
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snd carrying the sheet into ancther plane, ~of molten glass; and measns for drawing &
Tying “ ¥ ]

'?)mprising means for drawing the sheet
Aertically from the pool uniil set in flat
sheet form, and means for gradually bending
the flat sheet sgainst its own elasticity into
another plane.. = = ’ =
7. Apparatus for making shest glass,
comprising a receptacle confsining a pool
of molten glass, and means for drawing a
continuous sheet of glass vertically there-

- from and carrying the sheet into another

5

20

tween which the sheet is held, some of the

plane, comprising means for. drawing the
sheet: vertically from the pool until set in

" flat sheet form, means for graduaily bend-

ing the flat sheet against its own elasticity

- into another plane, and means for continu-

cusly enclosing the sheet and bending means.

8. Apparatus for making sheet, glass, com-
prising .& receptacle containing a pool of
molten gisss, and means for drawing a eon-
tinuous sheet of glass vertically thefefrom

.and carrying the sheet, intc another plane,

comprising a seriea of pairs of rollers be-

pairs of rollers being positioned 2t intervals
along & curved psath. =~ o
9. Apparatus for making sheet glass, com-
prising ‘a receptacle containing 2 pool of
molten glase, and means for drawing & con-
tinuous sheet of glass veriically therefrom
and carrying the sheet into another plsne,
comprising 8 series of pairs of rollers be-
tween which the sheet is yieldably held, some
of the pairs of rollers in%]positionad*at
intervals along a curved Eat . S
10. Apparatus for ma ing sheet glass
comprising & receptacie containing & pool of
molten glass, and means for drawing 2 con-
tinuous sheet of glass vertieslly therefrom

~and’ carrying. the sheet into another plane,

comprising & serieg of pairs of rollers he-

. tween which the sheet is held, the first sheet

engaging rollers directing the sheet in the

" vertical ‘plane until substabtially set in flat

AB

sheeb form, and subsequent sets of rollers
being positioned at intervals slong a curved
path. ' ’

11, Apparaﬁzs for making chest glass,’

‘comprising 'a receptacie containing a pooi

‘the vertical plane until substantieliy

continuous sheet of glass verticelly there-
from and carrying the sheet inic znothar
lane, comprising a series of pairs of rollere
tween ‘which the shesl is held, some of

the pairs of roliers béing positioned at im- ¢

tervals along & curved path, and mesus for -

rotating the rollers, .

12. Apparatus for - making shest glass,
comprising a receptacle .conteining s pool
of molten glass, and means for drawing &
continuous sheet of glass vertically there-
from and carrying the shest imto snother
plane, comprising & series of pairs of rollers

tween which the sheet is“held, the fivst
sheet ing rollers divecting the shest in
the vertical p
flat sheet form, and subsequent sets of vollers
being positioned at intervals along a curved
path, and means for rotating the rollers,

13. Apparstus for making sheet glass,
comprising & receptacle containiog a pool of
molten glass, and means for drawing & con-

- tinuous sheet of glacs vertically therefrom
-and carrying the sheet into snother plane,
~comprising o series of paire of rellers hu-

tween which the sheet is held, some of the
pairs of rollers being positicned aé inter-

e unéil substantislly st in
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vals alon%a'curved, path, and s continuous -

encloging housing for the shest snd rallers.

14, Apparatus for making sheet glass,
comprising s receptacle conimining a pool
of molten glass, and meens for drawing =
continuous sheet of
from and carrying the cheet into ancther

plane, comﬁ'i ing a sevies of pairs of rollers
tween which the sheet is held, the Brss

sheet engaging rollers directing ths shest in
gt
in flat sheet form, and subsequent sels of
rollers being positioned st intervale slong 2

‘curved path, means for rotsting the rollers,

and & continuous enclosing housing for the
sheet and rollers, :

. Signed at Toledo, in the county of Lueas
;39‘14 tate of Ohio, this 18th day of March,

JOSEPH P. CROWLEY.

iass vertically there-

gat.

ae

-y
R

56

g8




