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UNITED STATES 
1,659,053 

PATENT OFFICE. 
HAROLD R. SCHUTZ, OF TOLEDO, OHIO, ASSIGNOR TO THE EDWARD FORD PLATE 

GLASS CO., OF ROSSFORD, OHIO, A CORPORATION OF OHIO. 

ROLL FOR ROLLING-MOLTEN GLAss. 
Application filed March 3, 1927. Serial No. 172,266. 

This invention relates to the manufacture 
of plate or sheet glass, by the intermittent, 
as distinguished from the continuous, roll 
ing method. 
In the use of this method, a quantity of molten glass is customarily deposited in a 

receptacle in contact at one side with a pair 
of rolls by which the glass is rolled out in 
sheet or plate form, the size of the sheet de 
pending on the quantity of glass in the re 
ceptacle, all of which is usually rolled out in 
a single operation. The sheet is then an 
nealed, ground and polished. 
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The rolls employed are usually of hollow 
form with a relatively thick solid wall of 
uniform thickness. These rolls are ordina 
rily cooled by a circulating air, water or 
other cooling fluid therethrough, and due to 
their circular interior form, present a min 
imum of surface to the cooling medium. 
The wall must be made of considerable 
thickness to provide a sufficient mechanical 
strength, so that a roll of the length ordi 
marily used will have the necessary resist 
ance to lateral deflection occasioned by the 
rolling pressure. 

It is found in practice that when rolls of 
this character are at rest the prolonged con. 
tact of the molten glass with the portion of 
the rolls exposed to the receptacle causes high heating and more rapid expansion of 
such portions than others of the rolls, re sulting in a hump or bulge at such points. 
When the rolls in this condition are rotated about their axes in the process of reducing 
the molten glass to sheet form, alternate 
thin and thick sections are produced in the 
sheet by the irregular forms of the roll pe 
ripheries. The irregular sheet surface must 
be reduced by grinding, thereby requiring 
considerably more work and time in the 
grinding operation than would otherwise be necessary and adding accordingly to the 
expense of production. It is apparent, that 
the irregular heating of the rolls and the 
consequent irregular formation of the sheets 
is also present, but to a less extent, when the 
rolls are continuously rotated. 
In order to reduce to a minimum these 

irregularities in the thickness of the formed 
sheet, it has been customary to rotate the 
rolls faster than would otherwise ordinarily 

be the case. This practice, however, pro 
duces a sheet having a rounded end of 
greater length than desired, which it is nec 
essary to cut away to produce a straight 
end. This results in a considerable loss of 
glass which could otherwise be used to pro 
duce a sheet of greater size. 
The object of this invention is to provide 

a roll which will reduce the above objec 
tions to a minimum, and this is accomplished 
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by providing a hollow roll having a rela 
tively thin wall or shell to effect a rapid 
dissipation of heat therethrough to the inte 
rior cooling means and also to provide the 
interior of said wall with a plurality of 
ribs or fins both to increase the heat radiat 
ing efficiency of the inner surface of the roll 
and to strengthen or reinforce the thin wall 
against compressing or deflecting forces. 
The invention is fully described in the fol 

lowing specification and one embodiment 
thereof illustrated in the accompanying 
drawings, in which 

Figure 1 is a central longitudinal sec 
tional view, more or less in diagram, of an 
appartus embodying the invention for pro 
ducing rolled sheet or plate glass. Fig.2 is 
an enlarged central longitudinal section of 
one of the rolls embodying the invention, 
and Fig. 3 is an enlarged cross-section on 
the line 3-3 in Fig. 2. Referring to the drawings, 1 designates a 
receptacle for molten glass 2, such recepta 
cle having an open side, which is closed or 
partially closed by a pair of rolls 3, 3 be 
tween which the glass from the receptacle is 
rolled and advanced therefrom in the form 
of a sheet or plate 4. The sheet formed by 
the rolls is shown as passing, in the present 
instance, down an inclined slide 5 and onto a 
subjacent transporting table 6, as well un 
derstood in the art. - 

It will be noted that in the use of an ap 
paratus of this character fragmentary por 
tions of the surfaces of the two rolls are ex 
posed to the molten glass in the receptacle, 
so that such portions, both during a rotation 
of the rolls and when stationary, are more 
highly heated than the other portions of the 
rolls, thereby effecting an expansion of the 
metal at such point and the consequent 
forming of a bulge or hump on the roll 
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periphery. This irregular form of the roll 
Surface imparts successive thick and thin 
sections to the rolled sheet, thereby necessi 
tating greater work in the grinding opera 
tion to reduce the sheet surfaces to a true 
plane than would be necessary if rolls of 
true cylindrical form were used. 
The rolls 3, 3 are of hollow form to fa 

cilitate the passage of a cooling fluid, such, 
for instance, as air or water therethrough, 
as well understood in the art, the fluid being 
introduced into the roll and discharged 
therefrom through axial passages in the 
end trunnions 7 of the rolls. These trun 
nions, in the present instance, are provided 
on end plates 8 secured to the roll in closing 
relation to the end openings thereof. In 
order to facilitate the rapid conduction of 
heat through the roll wall to the cooling 
fluid the wall is preferably made quite thin, 
and in order to provide strength for such 
wall against inward deflection under rolling 
stresses and also to present a larger radiat 
ing surface to the cooling fluid, the inner 
surface of the roll wall is provided with a 
plurality of webs or ribs 9, preferably run 
ning throughout the length of the roll and 
spaced transversely thereof. 
By the use of a roll of this construction, 

So far as I am aware, a more rapid trans 
mission of heat from the hottest part of 
the roll to the cooling fluid will take place 
than with the forms of rolls heretofore used, 
and this will result in less distortion in the 
roll and tend to maintain the shape of the 
same nearer that of a true cylinder than 
heretofore. It is possible with this form of 
roll to rotate it at a slower speed at the 
start of the rolling operation than is prac 
tical with the rolls heretofore used and 
thereby produce a comparatively flat sheet 
with a blunter end than heretofore. On ac 
count of its more efficient cooling feature 
and the fact that it has a minimum of dis 
tortion under varying heat conditions made 
possible by the use of the thinner walls, 
combined with the internal ribbing of the 
Same, it is possible with the use of this roll 
to produce more glass of a uniform thick 
ness than can be produced, so far as I am 
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aware, with the types of rolls heretofore em ployed. 
Having thus described my invention, what 

I claim as new and desire to secure by Let 
ters Patent is:- 

1. A roll for contact with and shaping 
molten glass, said roll being of hollow cylin 
drical form for the circulation of a cooling 
fluid therethrough, and having the inner sur 
face of its circumferential wall ribbed to 
increase the heat radiating surface thereof. 

2. A metal roll for contact with and shap 
ing molten glass, said roll being hollow to 
permit the circulation of a cooling fluid 
therethrough and having a relatively thin 
circumferential wall with the inner surface 
thereof ribbed to strengthen the wall against 
distortion under rolling stresses and to fa 
cilitate heat radiation to the cooling fluid. 

3. A metal roll for contact with and shap 
ing molten glass, said roll being hollow to 
permit the circulation of a cooling fluid 
therethrough and having a relatively thin 
circumferential wall with the inner surface 
thereof longitudinally ribbed to reinforce 
the wall against distortion under rolling 
stresses and to facilitate heat radiation to 
the cooling fluid. 

4. In a sheet glass rolling apparatus, a 
receptacle for containing a batch of molten 
glass, a pair of rolls exposed to the molten 
glass at One side of the receptacle and as 
sisting in confining the molten glass within 
the receptacle, said rolls being spaced to 
adapt them to be turned to effect a rolling 
of the glass in sheet form from the recep 
tacle and being hollow to permit the circula 
tion of a cooling fluid therethrough and one 
at least having a relatively thin circumfer 
ential wall permitting a rapid dissipation 
of heat inwardly therethrough to the cool 
ing fluid and having its inner peripheral sur 
face ribbed to strengthen the wall against 
distortion under rolling stresses and to in 
crease the heat radiating efficiency of the 
roll. 
In testimony whereof I have hereunto signed my name to this specification. 

HAROLD R. SCHUTZ. 
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