1,818,184

W. E. NOBBE

APPARATUS FOR THE MANUFACTURE OF SHEET OR PLATE GLASS
Filed May 13, 1929

Aug, 11, 1031

dttotﬂeq

3%0@?1 tor
liam E. Nobbe.

%

.

MY o oz () ez
% ez, 9% .V, oZ, N\xw;.\mftl,,\!Wumﬂ.“.ﬁquﬂd'usﬂ %.L
I —;>; S A— S )

W
el e
Y m\\.\ @ 47 TEET G yE N

LAY A A A A ek
L&) B 6 B0 i
cg




B

10

15

20

25

30

85

Patented Aug. 11, 1931

UNITED STATES

1,818,154

PATENT OFFICE

‘WILLIAM E. NOBBE, OF TOLEDO, 0HIO, ASSIGNOR TO LIBBEY-OWENS-FORD GLASS
COMPANY, OF TOLEDO, CHIO, A CORPORATION OF OHIO

APPARATUS FOR THE MANUFACTURE OoF SHEET OR PLATE GLASS
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This invention relates broadly to appara-
tus for the manufacture of sheet or plate
glass and more particularly to means for re-
ceiving and supporting a newly formed
sheet thereon.

An important object of the present inven-
tion resides in the provision of novel and
improved means adapted to be associated
with sheet rolling mechanism for receiving
the sheet as it is formed therefrom and con-
veying it to a position for discharge into
an annealing leer. :
Another important object of the invention
resides in the provision of a sheet support-
ing table or the like having a substantially
solid top construction for receiving the sheet
thereupon whereby the danger of the sheet
sagging thereon during its transfer to “the
annealing leer will be minimized, said table
also embodying means for effecting the
rapid and convenient transfer of the sheet
therefrom into said leer in such a manner
as to avoid warping or buckling of the sheet.

Anocther object of the invention is to pro-
vide a sheet supporting table of the above
described character adapted to be moved in

proximity to sheet rolling mechanism for.

receiving the sheet therefrom, said table be-
ing of a substantially solid top construction
and including a plurality of sheet support-
ing rolls, said rolls being in horizontal
alignment with respect to the leer rolls so
that when the sheet is formed and laid upon
the table it is in’ proper position to be fed
into the leer, thereby avoiding the necessity
of raising or lowering the supporting rolls
to first bring them into proper aligniment
with the leer rolls' before the sheet can be
removed from the table into the leer.

A further cbject of the invention is to pro-

vide sheet supporting means of the above de-

scribed character mounted to travel beneath
the sheet forming mechanism during the
forming and laying of the sheet thereupen,
whereby said shset can be formed at a rela-
tively high rate of speed and subsequently
fed into and through the annealing leer at
a relatively slower speed. ,
Other objects and advantages of the in-

1829. Serial o. $82,605.

vention will become more apparent during -

the course of the following description when
taken in connection with the accompanying
drawings.

In the drawings forming a part of this ;

application ‘and wherein like numerals are
employed to designate like parts throughout
the same,

Fig. 1 is a vertical longitudinal section
through apparatus provided by the present
invention.

Fig. 2 is an end elevation of the improved
sheet supporting table, partially in section,
and

Fig. 8 is a top plan view of a portion of
the sheet rolling mechanism showing the
drive means therefor.

Referring now more particuiarly to the
accompanying drawings, the numeral 5 des-
ignates a receptacle or receiver upon which
is adapted to be deposited a mass or charge
of completely melted and refined molten
glass 6. Arranged at one end of the receiv-
er 5 are the substantially superimposed sheet
forming rolls 7 and 8 spaced from one an-
other in a manner to create a sheet forming
pass therebetween. These rolls are adapted
to receive the molten glass 6 from receptacle
5 and reduce it to 2 sheet 9 of substantially
predetermined and uniform thickness. As
shown in Fig. 3, the forming rolls 7 and 8
are mounted upon shafts 10 journaled at.
their opposite ends in bearings 11. One of
the forming rolls is adapted to be positively
driven such as through a suitable chain and
sprocket drive 12 and the other forming roll
is driven from the positively driven roll
through the intermeshing gears 13 keyed to
the roll shafts 10. As the sheet 9 issues from

between the forming rolls 7 and 8 it is sup- -

ported upon and moved downwardly over
an inclined runway or slab 14 and laid upen
the improved supporting table provided by
the present invention. .

This supporting &nd conveying table is
herein- designated in its entirety by the nu-
meral 15 and comprises more specificaily g
truck including a horizontal otiom 16 hav-
ing the upstanding side portions or boards
17 and 18 extending substantially the entirs
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" and 18 of the table and sach ca

0

“face of bed 19 will se:

2

length thereof. Adapted $o be freely sup-
ported upon the botlom 18 of the table is
the substantisliy solid stationary sheet sup-
porting bed 18." This bed is provided in its
upper surface with 2 pluraiity of spaced
parailel transversely extending recesses or
grooves 20 within whaich are disposed the ro-
tatable sheet supporting members or rolls 21.
The roils 21 ars mounted upon shaits 22
journaled at their opposite ends in the side
portions 17 = £ 5 For the

d 18 of the table.
purpose of driving these rolls, the shaft 23
of each roll iz projected beyond the side
portion 18 of s2ble and has keyed there-
to a geer 43. ined sbout all of the gears
93 is o drive chain 24, said chain being slso
trained shout ar 25 carried by shaft 28
driven from & motor 27 hung from the bot-
tom 16 of the isbie. Thus, upon operaticn
of the motor 27, all of the sheet supporting
and conveying rolls 21 will be driven at 2
uniform speed in the same direction.

The stationary supporting bed 19 is
adapted to be raised and lowered relative to
the supporiing ¢ end when in its
raised position the seid bed and rolls co-
operate with one another %o produce 2 sub-
stentially solid top table having a substan-
tially flat unbroken surface for supporiing
the sheet thereupon. In other words, the
upper surfaces of the rolls 21 are adapted to

be in horizontal alignment with the upper
lowever, the bed 19 1s

surface of the bed. |

adapted to be lowerad relative o the rolis
91 when it is desired io effect the removal
of the sheet from the table as will be mors
clearly hereinafter described. ¥ pur-
pose of raising and with
respect to seid @ 3, © ;
neath the bed 19,2 p
extending spaced sha
their opposite ends i

rality of spaced cam
rotation of ths shaf
the cam members 29 &

7ing
members 28,

the bed and will hold i} in such raised pesi-
tion as illustrated in Fig.
rotation of the shafis, however, the

of said bed relative to the r 1y
the bed is in its lowered position, the cam
members will be received within recesses 80
formed in the upper suriace of the boltorm
16 of the table.

All of the transverse she 8 are preier-
ably simultaneously rotated so that the bed
19 will be uniformly raised throughous its
entire length at a plurality of spaced points
and to this end, there is ireyed to one end of
each shaft 28 s worm gear 31 meshing with
a worm 32 mounted upon ths lay-shaft 33

i1

which is carried by and extends longitudi-

88 may be ope:
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nally along ons side of the table. The shaft

sed by suitable mechanical
means or may be manually rotated by the
provision of hand wheels 84 carried ab one
or both ends theresoi.

Supported upon the bottom 18 of the table
are o plurality of vertical pins or the like
35 received wibhin recesses formed in the bed
19, said pins being provided to guide the
bed in its vertical movements and prevent
lateral movement thereof. The improved
table 15 herein provided is adapted to travel
beneath the sheet forming or rolling mecha-
nism sbove described during the forming of
the sheet and to this end is supported upon
wheels 86 running upon the tracks or rails
87. Any desired means may be utilized for
driving the table along the tracks such as
for example, o drive pinion 88 meshing with
a rack 89 secured to the underside of said
table. :

In operation of the present invention, the
mass or charge of molten glass § is first de-
posited upon the receiver 5 and is then
moved therefrom to the sheet forming rolls
7 and 8 which function o reduce it to sheet

form as indicated at 9. Simulfaneously '

with the forming of the sheet, the table
15 is moved to the right sleng the tracks
so0 as to receive the shest as it passes from
the runway i4. The linear travel of the
table 15 is preferably the same as the
peripheral speed of the forming rolls 7 and
8 so that the sheet will be laid upen the table
without buckling, strstching, ete. During
the laying of the sheet upon the table, the
supperting volls 21 are stationary and the
bed 19 is elevated to ifs raised position by
means of the cams 29 so that said bed and
zolls will cooperate with one ancther to form
a substantially fiat unbroken sheet support-
ing surface as above pointed out. 16 to
such an arrangement, it will be apparent
that any danger of the sheet sagging dur-
ing the time it is being supporteg upon the

table will bs minimized. The table, with

the newly formed sheet thereupon, is then:

moved along the tracks 37 to a position op-
posite the intake end of an annealing leer
40 as indicated by the broken lines in Fig.
1. When in such position, the travel of the
table is stopped and the cam members 29
are votated so that thsy will be received
within the recesses 30 and thus allow the
bed 19 to be lowered. When the bed is
lowered, the rolls 21 will naturally project
slightly theresbove and these rolls are then
votated by the driving means- above de-
scribed to feed the sheet into and through
the annealing leer, said sheet being sup-
ported and carried along within the leer
upon a series of leer rolls or other suitable
mechanisma 41. The supporting rolls 21
therefore not only cooperate with the bed
19 to support the sheet in o manner {o pre-
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vent sagging thereof but further provide
an effective and efficient means for rapidly

~and conveniently effecting the removal of

the sheet from the table into the .leer. By
such an arrangement, the sheet may be fed
into the leer in such a manner as to avoid
warping or buckling thereof such as might

- be very apt to result from the practice of

the usual pushing or pulling method. It is
also to be noted that the sheet supporting
rolls 21 are at all times in horizontal align-
ment with the leer rolls 41 so that after the
sheet is formed and laid upon the table, it
is in proper position to be fed into the leer,
thereby avoiding the necessity of raising or
lowering the supporting rolls and sheet to

first bring the rolls into proper alignment

" with the leer rolls before said sheet can be

25

28

, recelve the sheet thereupon.

removed from the table into the leer.

. n accordance with the present invention,
the sheet  may be formed at one speed and
snnealed while traveling at a different speed.
In fact, the sheet 9 is preferably formed at
a relatively high rate of speed by rapidly
rotating the forming rolls 7 and 8 during
the formation of the sheet, the table 'is
moved to the right beneath the forming
mechanism at a linear speed equal to the
peripheral speed of the forming rolls to
fter the
sheet has been completely laid upon the ta-
ble, the said table can be moved to a dis-
charge position adjacent the annealing leer
at the same speed or even at a greater speed
if desired. After the table has been brought

- to its discharge. position adjacent the leer,

50

‘and stopped, however, the sheet is fed into

the leer by the rolls 21 at a relatively slow-
er sfpeed than its speed of formation and
preferably a$ the same speed it is adapted
to travel through said leer while being
annealed. . -

It is to be understood that the form of
the invention herewith shown and described
is to be taken as the preferred embodiment
of the same, arid that various changes in the
shape, size and arrangement of parts may
be resorted to without departing from the
spirit of the invention or the scope of the
subjoined claims.

I claim: . :

1. In apparatus of the character de-

scribed, a table forireceiving 4nd supporting
a newly formed sheet of glass thereupon,
said table comprising a bottom, a stationary
bed freely supported upon said bottom and
having a plurality of spaced parallel trans-

" versely extending recesses in its upper sur-

80

68

face, rotatable rolls disposed within said

recesses, ‘means for driving the rolls in
unison, means carried by the bottom and
engaging the undersurface 5% the bed for
raising’ and lowering the same with respect
to said rolls, and means alsc carried by the
bottom and engaging the bed for guiding

said bed in its vertical movements and for

preventing lateral movement thereof.

2. In apparatus of the character de- -

scribed, a table for receiving and supporting
a newly formed sheet of glass thereupon,
said table comprising a bottom and up-
standing side portions, & stationary bed
freely supported upon said bottom and hav-
ing a plurality of spaced parallel trans-
versely extending recesses in its upper sur-
face, rolls disposed within said recesses,
shafts carrying said rolls and journaled
within said side portions, means for driving
said shafts to rotate the rolls in unison,
means carried by the bottom and engaging

70
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the undersurface of the bed for effecting -

raising and lowering thereof relative to said

rolls, and means also carried by the bottom
and received within recesses in the under-

“surface of the bed for guiding said bed in

its vertical movements and for preventing
lateral movement therect. ‘

3. In apparatus of the character de-
scribed, a table for receiving and supporting
a newly formed sheet. of glass thereupon,
said table comprising a bottom, a stationary
bed freely supported upon said bottom and
having a plurality of spaced parallel trans-
versely extending recesses in its upper suv-

face, rotatable rolls disposed within said :

recesses, means for driving said rolls in
unison, and means for raising and lowering
the bed relative fo said rolls including 2
plurality of*cams carried by the bottom and
engaging the undersurface of said bed, said
bottom being provided with recesses for re-
ceiving the cams therein when the bed is
lowered. ' :

4. In apparatus of the character de-
scribed, a table for receiving and supporting
a newly formed sheet of glass thereupon,
said table.comprising a bottom and upstaznd-
ing side portions, s stationary bed freely
supported upon said bottom and having &
plurality of spaced parallel transversely
extending recesses in its upper surface, rolls

disposed within said recesses, shafts carry-

ing said rolls and journaled within said side
portions, means for driving said shafts to
rotate the rolls in unison, means for Taising
and lowering the bed relative to said rolls
including a plurality of cams carried by the
bottom and engaging the undersurface of
said bed, said bottom being provided with
recesses for receiving the cams thercin when
the bed is lowered, and means carried b
the bottom and received within recessss in
the bed for guiding the same during its
vertical movements and for preventing lat-
eral movement thereof, .

5. In apparatus of the character de-
scribed, a table for receiving and supporting
a newly formed sheet of glass thereupon,
said table comprising a bottom, 2 stationary
bed freely supported upon s2id bottom and
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having a plurality of spaced parallel trans-
versely extending recesses in Its upper sut-
ace, votatable rolls disposed within said
recesses, means for driving the reils in uni-
son, means carried by a portion of the table
and engaging the bed for raising and lower-
ing the same with respect to said rolls, and
means also carried by 2 portion of the table
and engaging the bed for guiding said hed
in its vertical movements and Tor prevent-
ing lateral movement thereof.
6. In apparatus of the character de-
scribed, a table for receiving and supperting
o newly formed sheet of glass thereupen,

- said table including o truck baving a bot-

tom and upstanding side portiocns, a sta-
tionary bed freely supported upon s2id bot-
tom and having s plurality of spaced par-
allel fransversely extending recesses in ils
upper surface, rolls disposed within said
vecesses, shafts carrying ssid rolle and
journcled within said side portions, means
for driving said shafts to rotate the rolls in
unison, means carried by the tvuck and en-
eging the bed for efiecting raising and low-

- thereof relative to said rolls 1
ns also carried by ‘the truck and ¢
, bed for guiding said bed in it

nents and for preventing I
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