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UNITED STATES

PATENT OFFICE.

BRUCE CLARK WHITE, OF MOSGROVE, PENNSYLVANTA.
GLASS-ROLLING MAGHINE.

No. 805,808.

Specification of Letters Patent.
Application filed March 21,1906, Serial No, 261,188,

Patented Nov. 28, I_QOB.

1o all whom it may concern: .
Be it known that I, Bruce Crarxk WHITE, a

- ‘citizen of the United States, residing at Mos-

~ Ing Machines, of
Specification. .

grove, in the county of Armstrong and State
of Pennsylvania, have invented or discovered
new'and useful Improvements in (zlass-Roll-
' which the tollowing is g

. My invention has relation to machines for

IO

rolling a plurality of glass sheets separately

-and uniting them into a single sheet with or
withoutanineluded wire-netting or other opei

. L

- metal network.

- My invention has also relation to certain de-

L5

20

25 whe 1€ g .
~forming-rolls at the desired speed and trans-

30

“a single sheet of
sheets of glass between separate pairs of rolls
and.then uniting the sheets by meansofanother
pair of rollsand, 1f desired, stmultaneously in-

- thereof:
* machine
35

o

tails of construction. = . .
It is the object of my invention to produce
glass. by forming separate

Other abjéects will appear in the deseription
to follow.- . "

Referring to the drawings, Figure 1isa side
elevation of my invention, the‘lower portion
of the conveyer being broken off; Fig. 2, a plan
Fig. 8, an elevation of the side of my
opposite that

o -of -the.upper-parﬁof-Eigi 1; Kig. 6, a sectional

40

43

“detail showing the means for
‘the shafts 29 and 37, and Fig. 7

locking together
| ala . . a fragmen-
tary sectional detail showin g the movable

guide for the gl: ss beneath one of the lowery

ing preferably in the same plane and the pair

.9 6.arranged in such relation to the other two

" the fixed and loose pulleys 10 and 11, driven:

- pairs that the space or

_ bass between the pair
9.6 1s between the planes of delivery of the
pairs12and 34, - The necks of the rolls 1

are provided with gear-wheels 7, meshing with

the worms 8 on the shaft 9, which ha thereon

by the belt 12. |
13 1s a shifter for the belt 19,

~ Lheshaft 9earries aspur-gear 14, meshing
with the idler 15, which in turn meshes with

shown by Fig. 1, parts ;
being in section; Fig. 4. g Cross-section on the
“line 44 of Fig, 35 Fig. 5, aleft-hand end view
the shafts 29 and 37,
36 is prefe;

the spur-gear 16 on the | _
has the worms 18, which mesh with the gear-
wheels 19 on the necks of the rolls 5 and 6.
The relative
rolls can be varied by su
gear-wheels 14 and
ferent sizes, | |

The journal-blocks of the upper rolls are

7 substituting for the
15 other wheels of dif-

located between the parallel pairs of bars 20 6

on the top of the frame-castings 21, resting
on the I-beams 22. The journal blocks or

boxes of the rolls 2 and 3 are stationary, while

the journal-blocks of the rolls 1 and 4 are ad-
Justable toward and from their companion
rolis by means of the screws 23, journaled in
the blocks 24 between the ends of the bars 20,

the screws working in the bosses 25 on the
blocks. - The outer ends of the screws carry

sprocket-wheels 26, connected by the chainsg

27 to the sprocket-wheels 28 on the shaft 29,
which is oberated by the hand-whes] 30, as

- shown on Fig. 5. | o
The journa! blocks or boxes of the lower
rolls'5 and 6 are supported between the bars

51, secured to the lower ends of the castings
21, the roll 5 being shown adjustable toward
and from the roll & by means of the screw-
shafts 39 working in the bosses 38 on the
journal-blocks. The shafts 32 |
with sprocket-wheels 34, geared by the chain
35 to the sprocket-wheel 36. which is secured
to the tubular shaft 37, sleeved on the shaft
29.  The shaft 37 has one end slit longitudi-
nally and threaded, and on the threads runs
the nut 38, by which the shit end
may be contracted, so as to frictionally unite
Lhe sprocket - wheel
the diameter of the

ably twice

wheel 28. _ -
Supported by the upper bars20are two hop-
pers 39 and 40,
rolls 1 and 2, so as to feed molten or plastic
glass down between sajd rolls, and the latter
arranged to feed
3 and 4. - | -
The castings 21 support the brackets 41,
having slots in which the two guides 42 are
secured and adjusted. These guides lead one
from the pass of

of the rolls 5 and 6 and the other from the

- pass of the rolls 3 and 4 to the pass of the said
- olls 5 and 6. |
v Leading from the

pass of the rolls 5 and 6
15 the roller-feed table 43.
side plates 44, to the under
Journaled the

side of which are
lower set of rollers 45, all ly;
{OWEr set of rollers 45, a ying

shaft 17. The'latt"ér 3

speeds of the upper and lower &

8o

are provided-

of the shaft

the former located ahove the

glass down hetween the rolls
the rolls 1 and 2 to the pags

It has the paraltel 110

e
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B

~able weights on the _
~ Between each successive two of

from one roll to anotl

- guides 42,
ers 45 and 50, and the table 67

{emperatures
breaking and the gape of the olass is pre-
served 1n thickness.
carbon is very

eguivalent
- the guide

rransversely of the table and parallel to.each
othor.

vided with bevel cear-wheels 40, which mesh
with the bevel oear-wheels 47 on the shaft 48.
The latter is driven by the bevel gem‘wwl‘leel
19 thereon, which meshes with the oear-wheel
50 on the drive-shait 51, carrying the fixed
snd loose pulleys 52 and 53, actuated by the
belt 54. Lhe shifter 55 serves 1o move the
belt from one (O the other of sald pulleys.
Tach of the rollers 45, save the upper one,
which cogperates with the roll 6, has above 1t
o companion roller 56, journaled in o swing-
ing frame 57, pivoted on the holts 58. 'The
rollers are preferably driven by the gear-
wheels 59, connecting the pairs of rollers.
The rollers 56 are '

AT R r]

counterwelgh tod by adjust-
arms 60 of the frames 57.
the rotiers 40
is a guide 61 1o support and guide the olass
Ter, and between the roll

5 and the upper roller 45 is the ouide 62. The
ouide 62 18 socured to the bar 53, having the

slotted ears 64 secnred to the botiom bars 31.
The bar 6318 secured by the links 69 to the
having their upper onds in the path
of possible outward travel of journ:ﬂ--biocks
' 1£ ribbed or other
he correspondingly wibbed or figured, as will
be readily understood. |

At the outer end of the table 43 18 &
ably tilting
68 or otherwise.
cable is in line with the pass

prefer-

rahle 67 operabed by the handle

hebween the roll-

- .ers of the table 43, but when shifted it 1% in
line with the tabl
~ leer 70 or other

o or ledge 69, leading 1o the
place of deposit, from which
table the glass may beshoved horizontally mto
he leer. |

Preferably 1 cover 2]l the hoppers, the
61. and 62, the rolls 1 t0 6, the roll-
with carbon,
of birel on these sev-
) 1 find that car-

as indicated by layers _
oral elements of My s ohlng.

bon has a very oW conductivity for beab as

- (;.Gmpai*ed with iron and steel, and so prevents
¢ the glass which 18
hardening so rapid

in coniact tlmrewith from
ly. Lis coefficient oif ex-
pansion 1s SO small

used, which prevents 1b from

“The frictionof glass with
decidedly less than with metal,
permiteing the glass to tlow freely wi

. being marked, as when, it flows or traveis

over-iron or‘st?eel surfaces. The carbon 18
- yery porous
‘keeps the glass irom actual

the pores
with the

ag 1f air in
contact

and acts

carbon, | o
The operation 18 &5 follows: The wire 71 or

H

£abric or structure 15 fed through
72 bhetween the rolls 2 and 3 and
1S ;ﬂuﬁpporte'd'with +s lower end nehwaeen or
yery close to tie volls b and 6.

The necks of these rollevs are pro- |

tinuously, 1t desired.

foured glass
s to be made, the lower of the rolls 45 will

When in one p{)siﬁ{:-iem_%;.hig ';
L and deliver

Jowed to rotate. .
the table 43 the table 67 15

when the sheet is put into
desired place.

| ‘ndependently of the rolls.

E
l

1

as to be negligible with the

Molten glass i

505,608

s poured into tue hoppers 39 and 40 and the
<hifter operated to start the rolls 1 to
<hitter 55 18 also operated to drive
45 and b6, which may he-allowed to run con-
The glass in the hop-
pers runs down between the two pairs of form-
ing-rolls, forming the WO~ sheets 78, whi
<lide slong the guides 49 toward and 1nto the
pass of the eolls 5 and 6, where the two sheets
unite into the sheet 74 and take the wire fab-
vie 71 along with them through the pass be-
tween the rollers 40 and 56, which deliver
the sheet of wire-glass upon
ble 67. The rolls will be stopped when the
glass leaves them: but the “ollers may be al-

As soon as the glass has been

PETH

delivered from
hifted so as to be in line with the table 69,

the leer or other

faster than the leer could anneal it, the table
&7 could be made <lidable transversely, SO 4
to deliver to other leers. The foregoing de-
tails of operation refer to glass sheets of defi-
nite ov short lengths; bub the apparatus is

¢. 'The.
the rollers

1£ the olassshould be delivered .

A

75

the inclined ta-

80.

9°

capable of use with wire fabrics of any length, . -

(e table 43 delivering to

the leer or else-

where without the employment of the pivoted

table 67. The weights on
adjusted to give the pressure required on the
clnss, and the speeds of the rollers can be va-
~ed o suit the conditions, i they are driven

The rollers serve

the arms 60 will be |
95

to supnort, feed, smooth, and datten the sheets

them to the table 67.. Other
heots are made as above described, th
ation being carriedon sndefinitely. LD
i and 2.and 3 and 4 can be adjusted as de-
sired by the rotation of the wheel 30

* u »

1ot b acdjusted in the same. manner if the nut

a8 hias been rotated to unite the shafts 29 and
97. By making one set, of rolls adjustable the
thickness of the slass delivered from the up-
per to the lower rolls can be varied relatively
to the size of the pass between the lower rolls.
When the ratio of the passes between the up-
ner and lower volls has been obtained, dif-
torent thicknesses of olass may be made with-
sut disturbing the ratio by turning the wheel
20, Hrst {ightening the nut 38, because ‘the
adjustment of the roll 5 is the sum of the ad-

100,

105

110

115

justments of the rolls 1 and 4. If for any-

reason it be desired to pass
volls 5 and 6 withoub allowing 1t to

the table 43, it can be done T)v pushing the

-guide 62 against the roll 6, leaving a free open

space for 1ts escape below. If the hand-wheel

E]

20 be operated to catse
the lever 66, the guide . 62 will be
aoainst the roll 6. The rolls will then be sep-
arated widely, and o]l material between th

ble 43. -

"q orpder to cool

NP
1

'
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| will readily pass oub without ?efntaringthe ta-

n 0rie! the rolls; 1 make them hol-
low ﬁn& .@T‘C‘Vlde' 2 Watler Gll‘éﬂi&‘tlﬂﬂ t,hereln 1

the glassirom the
co down

120

the roll 5 to operate
moved

125
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as follows: 1 malke the necks of each roll hol- |

low and close one neck by the plug 75 or othei-
wise. Through the opposite neck I introduce
a pipe 76, which extends toward or to the op-
posite end of the roll. The pipe does not fit

the neck closely, so that the water which flows
into the roll through the pipe 76 fiows out
through the open neck of the roll into the

“trough 77, delivering into the waste-pive TE.

The coolmﬂ‘ of the Tolls prevents the metal
shell from expanding and cr acking the carbon
cylinder secured upon it.

In continuous rotling of metal where o se-
ries of two or more rollq operate 111 suecession,
each producing areduction, it is necessary that
each succeeding pair of reducmg - surfaces

should have a speed higher than that of the
‘preceding surfaces proportional to the reduc-
tion effected by thesucceeding pair otherwise

the metal between the two pairs of surfaces

will be thickened up or will be caused to bend

and form a loop. To prevent such thicken-
ing or distortion of the glass as it passes be-
tween the sheet- fmmm{r roll to the pressing-
rolls, provision is made for driving the press-
ing or lower rolls at a higher sppeed than the

- forming-rolls proportional to the reduction in

3("‘!

35

4.0

45

50

thiCEI]G‘Sq produced by the pressing-rolls, so
that there may not be any distortion of ihe
sheets. 1f a stretching action is required. the
speed of the pressing-rolls may be increased
beyond that required to compensate the re-
duction effected by them. The speed of the
pressing - rolls can be varied by removing
wheels 14 and 15 and substituting wheels of
different size. This compensation for reduc-
tion 1s effected by the compressing-rolls where
two pairs of rolls are empioyed forming two
sheets and one of said paivs is also employed
for pressing the two sheets together. This
will be readily understood when it is consid-
ered that the portions of the pair of rolls
which compress the sheets have the same pe-
ripheral speed as the portions which form the
sheetb, and as reduction must occur during the
pressing the pressing portions of the Tolls
will not take the sheets away as fast as they
are fed thereto. Hence the space between
the pressing and formning portions of the rolls
will be filled quickly. The lower rolls may
pe made longer than the upper rolls to receive
the sheets as they widen under the action of

said rolls.

.55

b0

In order to protect the metal network 71
from the heat and consequent oxidation, I may

pmvide the shields 75 of lefractor,y material,
‘as shown 1n KFig. 3.

11 preferred, ribbed glass may be madt_, by
making the ‘uohebt voller 56 ribbed and re-
moving tha remaining upper rollersor provid-

ing them with a very soft material which
‘wouid not injure the glass.

Though I have debCI‘led my invention with
considerable detail, T do not desire to be re-

65 stricted to the details and combinations de-

1

8

seribed, as the prineiples involved may be va-
riously adapted: nordo I desire to be restricted
to the making of wire-glass or the hLe as the
wire may be omltted

Having described my mventlon L claim— 7

1. 1namachine for rolling o*lasss‘leets (WO

palrs of horizontal rolis, each pair bemﬂ‘ AL

ranged to roll a sheet of glass from a mass of
molten olass, in mmblmtwn with a pair of

hor MOnt‘ﬂ rolls arranged to receive the two 7:

sheets so formed and to unite them while
plastic into one sheet. |

2. 1na macnine for rolling glass sheets, twe
pairs of horizontal parallel rolls, each pair
being arranged to rell a sheetof glass from a
mass of moiten glass, in combination with a

80

pair of rolls so placed as to receive between

them the sheets so formed and unite the said
sheets between the meshes or strands of woven
or twisted wire or other open metal network.
3. In a'machine for roliing glass sheets, two
pairs of forming-rolls, each pair belng ar-
mnwed to roll a sheet of olass between them
a palr of receiving-rolls arranged to receive
and unite said sheet& means for rofating the

said two pairs of formuw-rolls at the same

speed and independent means for rotating the
sald receiving-rolls at a speed different from
that of the t@mmno -rolls.

i, Ina nmchwe for rolling glass sheets, two
pairs of forming-rolls, each pair being ar-
ranged to roli a sheet of glass bet ween them

a pair of recelving-rolls arranged to receive

and unite said sheets means tor rotating the

said two pairs of ’ro: ming-rotis at the saine
speed, independent means for rotating the said
recelving-rells at a speed different from that
ot the for ming-rolls, and means for adjusting

go

95

100G

the speed of Lhe receiving-rolls in relation to

that of the tmmmg-wlls.

5. Inamachine for rolling glass sheets, two
pairs of forming-roils, each pair being ar-

ranged to roll a sheet of glass between them,:

& pair of recelving-rolls arranged to receive

and unite said sheets, and means for ad]ustmg
the space between the two rolls of each pair

simultaneously.

6. In a machine for rolling glass sheets, two
pairs. of forming-rolls, each pair being ar-

ranged to roll a sheet of glass between them,

2 palr of receiving-rolls arranged to receive
and unite said sheets and means for adjusting
the space between the receiving - rolls inde-
pendently of the forming-rolls.

(. Ina machine for mllmt‘r glass sheets, two
pairs of forming-rolls, each pair bemg ar-
ranged to roll a sheet ot glass between them,
a pair of receiving-rolls arranged to receive
and unite sald sheets, means for adjusting the

forming-rolls and means for adjusting the re-

ceiving-rolls, and means for cornecting the
two ad]ustmg means so that both forming and
receiving rolls may be ad]usted simultane-
ously.

8. Inemachine for rolling glass sheets, two

116

115

120

130
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L 808
pairs of forming-rolls, each pair beino ar-

1"*nﬂm Lo roll a shect of olass between them,
2 pair of 1‘e.cel.vmg rolis f“t-l‘.'“&t]f‘ﬂ{.l to receive
and unite said sheets, means for adjusting the
forming-rolls, mpum for adjusting the receiv-
ing-ro if‘ and means for {*muM:tim.f the two
ad}us NG mMeans so tlnL both kinds of rolis
nay o adlusted fclmulmnmvwv Lhe adjusi-
went of the receiving-rolls Iwmﬂ m:ule Dro-
vertioenad to that of the ‘iormmﬂ-i olls

machine for rolling glass ahefutf; b ¢

1._.

“1
‘} s am

LN

privs of forming-rolls, each pair beino ar
renged to roll a L sheet of efnse between them
o ralr oi receiving-rolls arraneed to receive

.‘f"‘wﬁe said sheete, und f:f'ui{h-'tﬂ Lo recelve
-rols and de-
tween the re-

M:.ﬂ
bine two sheers from the formin
Lol thom toward the snace lx
celving-roila.

jr oy
- =
'.'i-
..-’

10 dn s roachine for rolling gloss sheets, an

o

T e e A e

———— o am

_————— e e e

- ErEm A M = Ly

inclined f"iﬂ*’%iﬁr o-table ml a4 receiving-t.
? nu,,htmd tal

, }"t 20
L0 Tecsive tne .J.wetx from the Y

the receivi n:}_ tabie mova Nz:- n line with th
inclined tabie and also into a borizontal g..ux:t:«__t-
£1omn.

i1, ] 1” machine for reiiing f>19<»~%1*£**’1i*-}1 LAV 2

i

f.;a:,w];a noir bolng ar-
% botween. sh el

fornnng- 1';;1
htm b orlas

pairs of
PN M to roll y

L pair of 1{_._,*1- tg-rells arranged fo receive
and unife said sheets, and a seconidiury roll co-
éi,t.thg with: one of the reeeiy Ine-rionls 1o fl*” 3¢
flect the sheet.
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