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Specification of Letters Patent.

Patented Oct. 15, 10077,

+ Application filed March 6,1908, Serial No. 304,566,

To all whom it may concern:

Be it known that we, Irving W. Coreurn and Epcan
WasnBURN, of Franklin, Pennsylvania, have invented
a new and useful Improvement in Apparatus for Draw-
ing Shee't-g}lass, which invention is fully set forth in the
following specification.

This invention relates to the art of glass working, and
more particularly to the art of drawing shect glass. In
some of its broader features it relates to the drawing of
sheet glass whather the operation be a continuous or
intermittent one, while in certain other of its most spe-
cific features it relates particularly to the continuous
production of sheet glass. L

'The object of the invention is to draw sheets of glass
of uniform width and, within certain limits, of any de-
sired thickness, i )

As is well known in this art, whencver efforts are
made to draw a shect of glass from a mass of molten
glass, the tendency of the sheet is to rapidly narrow
down to a rope or thread. Moreover in the continuous

_production of sheet glass, (by which is meant the draw-
ing of a sheet of glass contintiously from a molten mass
and severing the continuoussheet into suitable sections,
the work proceeding for an indefinite length of time)
it is necessary to provide means for carfying away the
glass as it is produced and the division of the sheet into
sections; and preferably there should also be provided

- means for annealing the glass.
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In certain previously filed applications by oursclves,
as joint inventors, as well as by Irving W. Colburn as
sole inventor, there have been described and claimed
certain methods and apparatus for periorming these sev-
eral operations, and the object of the present invention
is to provide simplified mechanism and apparatus which

in some respects may be regarded simply as improve-
ments over structures disclosed in said previous appli-

cations. S .

Generally stated, the invention consists in a machine
for drawing sheet glass, having a receptacle containing
a2 mass of molten glass obtained from any suitablesource,
but preferably from.a melting tank, in continuous and
open connection with said receptacle, combined with
means for drawing the sheet of glass from said recep-
tacle, which means codperate with devices for holding
the sheet to uniform width, the sheet being drawn in a
vertical direction and then turned from a vertical to a
substantially horizontal direction, and passed through
3 $uitable leer, W}iere it is annealed, after which, as it
-emerges from-the lecr, it is divided jnto suitable sections
preférably sections of uniform length. - :

In bending the glass from the vertical to the horizon- |

tal direction during the drawing operation, it is tutned

or bent over a suitable drum or roller, the glass at this.
point being softened by heat sufficiently to enable it to

be thus bent without injury. As specifically pointed
out in some of our previous applications, the glass is
bent over a roller of this kind which is positively driven
by power obtained from any suitable source, preferably
in synchronism with the other elements of the appara-
tus. It has been found that while ‘this operation can
be very successfully performed, nevertheless in prac-
tice it sometimes .occurs that, no matter how nicely
revolutions of the drum may be timed with relation
to the advarncement of the sheet being drawn, there

*will take place an occasional slipping or relative move- -

ment between the surface of the drum:and-that portion
of the sheet of glass in contact with said surfacé, which
slipping or relative movement has a tendency to, and
in many cases does, slightly‘mar the fine fire finish of
the sheet. For the purpose of obviating this dificulty,
the roller in the present invention is mounted upon any
suitable frictional bearings and during the operation of
drawing the sheet of glass the roller is caused to revolve
slowly by the frictional contact of the sheet of glass
with the surface of the roller, no power for positively

“driving the roller being applied thereto. This has been

found to afford a perfect remedy for the marring of the
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sheet due to the relative movement between the surface

thereof and that of the roller. :
In the practical operation of mechanism of this kind,

80

the entire machine and apparatus is always prelimi-

narily heated or warmed up before the drawing of the
sheet of glass is commenced, to the end that all the
parts may be at the proper temperature. This prelimi-
nary heating would unevenly heat the drum or roller

_if it were permitted to remain stationary during the

85

time (some hours) in which the preliminary heating

occurs, and in the present invention means are there-
fore  provided. for causing the ‘bending roll to turn
during this preliminary heating operation, and after
the preliminary heating has been completed and at
the time whea the drawing of the sheet is about.to be-
gin, the power applied to drive the roll is disconnected,
and thenceforth, as above stated, it is moved slowly

by the frictional contact of the sheet of glass therewith.

Any suitable means for applying power to revolve the

90
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roller during the preliminary heating’ may be em- ]

ployed, such, for example, as 2 slip pinion, by means
of which the shaft of the drum is geared or connected
temporarily to any other moving part of the machine.

In ourapplication Sr. No. 248,288, filed March 3, 1905,
we have disclosed a method and apparatus for holding .
‘the width of the shect-uniform during the drawing op-

eration, -which consists broadly in imparting move-
ment to the surface portion of the molten mass in the

100
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working chamber or pot away from the medial.line of ~

the sheet during the drawing operation, and in suitable
apparatus for performing this step. Several forms of
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apparatus for this purpose are disclosed in said appli-
cation, one of which js in the form of revolving spheres,
which revolve within the molten mass of glass and in

" oppogife directions at points immediately adjacent to

where the edges of the sheet are lifted from the sur-
face of the molten mass. The present invention pro-
vides an improved means for thus imparting lateral
movement to the surface of the mass of molten glass,

gaid means consisting in a hook or hooks, which, with-

out turning upon an axis, do, nevertheless, rotate or
revolve in a given orbit within the mass of glass in such

*a manner as to Iave the hooks first dip into the glass a

considerable distance below the surface and then
move upward until ihey approach the surface of the
Tnolten mass at about the point where the edge of the
sheet of glass being drawn lcaves the molten mass,

whereupon the hoek then moves outward and down- -

ward to again repeat the operation. There may be,
if desired, a single hook in the mass of molten glass ad-

jacent to each edge of the sheet being drawn; or under

~ certain’ conditions it is found desirable to cmploy two

25

-~ manner that one of the liooks is at the upper portion of

30

‘pairs of hooks in the mass of molten vl,ims, cach pair of

hooks being immersed in the mass of molten glass at

points adjacent to thc edges of the sheet heing drawn,

the- two hooks of cach pair preferably moving in such

its orbit while the other hook is at the lower portion.
The sheet of glass being drawnand held to uniforny
width is, by the present invention, advanced from
the bending roll 1o a suitable carrier by which it is
moved into an annealing:leer of any suitable construe-

* tion, preferably one in which the carrier consists of a
" geries of paralicl rollets mounted on anti-frictional hear-

36
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ings and'along which the-sheet is advanced to the exit
end of the leer, where a cutting table is located to reé-
ceive the sheet as it emerges from the leer.  An opera-

tor stands at this table and places a suitable ruler|

across the sheet, and with a dismond or other suitable
cutting device, cuts the sheet as it progresses, (without
interrupting its' forward movement ) into suitable sec-

- 'tions.

45

- For the purpose of (,na.blmg the operator to 1101(1 the
straight edge or other guide for the diamond in the

-position. in which it was originally placed upon the

sheet, means are provided' moving synchronously

- -with the shect of glass, which plck up. the straight

50

" whdle

“edge or raler and cause it to advance at the same rate

ag the sheet. . Preferably these means arc in the form
of abutments placed immediately opposite cach other
néar the edges of the table and -advanced by any suit-
able mesms, prefera,bly geared with the mechanism
by wifich the sheet is drawn or advariced so that the
~will . move “togéther. - As here shown, thcge

oo ’abutments dre in the form of two opposm 1y placed

55"

Tugs ca.med‘ by sprockot—chfuns on opposite sides of

the ‘cutting table, which sprocket-chains are -driven

- by the same mechanism which draws the sheet of

’ glass

Other detailed fe‘\.tures of the invention will be here-
inafter specifically described and then pmntcd out in

- the claims. .

The inventive idea mvolved is' capable of exproxzsmn

cina variety of mechanical forms, one of which for the
. purpose of illustration is shown in the accompanying

65.

drawings, but it is to be understood that said drawings.

867,048

are for the purpose of illustration only, and net for the

purpose of defining thelimits of the invention, reference.

being had to the claims for this purpose.

In said drawings Figure 1 is a longitudinal, vertieal,
diagrammatic section of our glass drawing apparatus;
Fig. 2 is.a perspective view of the rear end of the leer

_and the cutting table, showing the straight edge or

ruler in operative pesition; Fig. 3 is a longitudinal,
vertical section through a portion of the melting furnace,
and the connections between the same and the work-
ing chamber or pot, with the left-hand forward portion
of the machine or apparatus for drawing a sheet of
glass shown in elevation; Fig. 4 is a horizontal, sec-
tional plan of the working chamber or pot, and the con-
nections from the melting furnace with said chamber
showing the course taken by the molten glass in moving
from the furnace to the working chamber or pot, and
also the paths taken by the heated products of com-
hustion; Figs..5, 6, 7 and 8 illustrate some of the forms
which the hooks for retmmng the glass to uniform width
during the drawing operation may assume; Flg 9isa
side elevation of the left-hand side of the éxternal
mechanisin showmg the gearing and connections for
app]ymg the power to draw and advance s the sheet; and
Fig. 10 is a like view of the right-hand side thereof;

L 70
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Fig. 11 is a plah showing the geamfg by means of which
the hending roll is connected to and disconnected from ™

power driven mechanism; Fig. 12 15 a front_elevation
of the machine with the working chamber or pot shown
ia vertical section; Fig. 13 is a broken sectional detail

illustrating the exit end of the water conduit passing

through the axes of the various shafts within the draw-
ing chamber; Fig. 14 is an enlarged detail view of the
right-hand side of the mechanism showing the means
for simultancously revolving or rotating in a desired
orbit, a pfur of hooks within the mass of molten glass;
Fig. 15 is a. front elevation of said hooks; the working
chamber or pot beiag shown in transverse vertical sec-
tion;
16—16, Tig. 9; Fig. 17 is a part scctional and part
elevational detail illustrating the construction of the
carrier rollers in the leer; and Fig. 18 Is an enlarged
scctional detail of the same; Fig. 19 is aside clevational
detail illustrating one form of imparting the rotations
or revolutions to the holding hook in its desired orbit;
Fig. 20 is a side elevation of Fig. 19 looking from the
right; Fig. 21 is a side elevation of a different means of
holding the sheet of glass to the desired width, portions
of the apparatus being shown in dotted outline.
22 is a rear elevation of the apparatus shown in full
lines in Fig: 21; a.nd Fig. 23 isa plan of the apparatus
shown in Fig. 22

Fig..

95

100

Tig. 16 is a vertical section taken on the line *

105

110

115

Referring to the drawmgs in which like reference -

numerals indicate like parts, 1 is a melting furnace of .

any suitable description in- Whlch the raw -materials
for making glassare introduced, as for. example, through,
door 2 (Fig. 3), and to which heat is silpp]iv(l in any
suitable manner, as for example, by means of suitable

| burners, certain portions of the products of combustion

being conducted off through flues 3, leading to a stack
4, which flues are preferably controlled by any suitable
damper, not shown. Theother portions of the products

of combustion are conducted through suitable flucs

5, 5, over the surface of the glass as it advances te the
working chamber or pot, this as plainly indicated in

120
125

130
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- Figs. 3 and 4. After passing over the surface of the
‘glass on its way to the working chamber or pot, the

waste products of combustion are conducted into a
flue 7 to the rear of the chamber or pot and thence by a
flue 8 to a downwardly leading flue 9, which connects
preferably by an underground tunnel to stack 4 or any
other suitable stack. The rear end of the melting
chamber or pot has a depending partition wall 10 (Fig.

-4) which has an opening 11 preferably at the bottom
thereof, which opening communicates in an upward |

direction with a central conduit 12, and this conduit
conducts the glass into a chamber 13 immediately sur-
rounding the working chamber or pot 6. This cham-
ber 13 divides where it 1éaves the conduit 12 and ex-
tends to the right and to the left around the working
chamber or pot 6 and conducts the glass to the ends
of said pot, where it enters the pot through two end
openings 14, 14, situated in the bottom portion of the
end walls of the pot 6, By this means, the hot glass
flowing from’ the melting furnace passes around or
comes in contact with threc of the walls of the working

chamber or pot and this hot glags is thus of service in

maintaining the glass within the working chamber or
pot in proper working  condition. R

For the purpose of assisting in maintaining the glass’

in the working chainber or pot at the desired tempera-

_ ture, there are provided suitable burners 15, 18, clearly

30

35

shown in Fig. 4, which burners are preferably so posi-
tioned-as to direct their flame directly against the side
walls of the working chamber. . As here shown. these

- burners are of two kinds, the burners 15 being. blast

burners using gas and air under pressure; these burners
15 are employed when a high degree of heat is desired,
and arc generally uscd at the time when the cover is re-
moved from the working chamber or pot during the
operations of the machine. * The burnecrs 16 are of.the
Bunsen type and are designed to supply the heat neces-
sary lo hold the glass in the desired molten: condition

" when the machine is out of operation. Manifestly,

40
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cither of the burners may be used atany time as may be.

desired.

The working chamber or pot is much longer than it is
wide, and’ is provided at its upper portion with an
oblong opening somewhat greater in length than the
width of the widestshcet to be drawn, all of the upper
surface of the pot except this oblong opening being
closed by overhanging walls, preferably in the form of
downwardly extending lips or brackets 17,17 (Fig. 3),
which protect the greater portion of the surfice of the
molten mass of glass in the working chamber or pot

_from’the cooling influences of the atmosphere.
Mounted on a suitable frame-work whose end extends ]

out from the working chamber or pot is an inclosed
drawing chamber having a transverse opening or slot
in its. bottom immediately above the oblong opening
in the top of the ‘working chamber. This drawing

“chamber is indicated by the reference numeral 18, and

the hottom opening therein through which the sheet of

- glass is drawn is indicated by the reference nurmeral 19
(sco Figs: 1and 15). R R
" Within the drawing chamber 18 is located a roller or- |
“drum 20 (Fig. 1), which is mounted upon anti-frictionsl

bearings, a8 for example, ball bearings, such as shown

“at 21 in Fig. 14. - These bearings are on the ‘exterior

65

“portion of the. drawing chamber, and the shaft of the

- chamber and parallel with shaft 24, each

8

drum is made hollow for the circulation of cold water
or other cooling fiuid therethrough, in order to obviate
the injurious effects of the heat employed. This shaft
is shown at 22 (Fig, 13). As hereinbefore, stated; the
drim with ‘its shaft is-in the form of an idle druf or
roller, and during the operations of the machine is
driven solely by the friction of the sheet of glass passing
thereover in the manner shown in Tigs. 1and 14. Dus.
ing the preliminary stages however, when the mechan-
ism is being heated up to the proper degree for the oper-
ation of drawing the glass, it is desirable to have the
drum and all of thé other parts of the mechanism mov-
ing substantially as they would during the drawing
operation in order that all of the Parts may he evenly

“and uniformly heated, and means are therefore pro--

vided for gearing the drum 20 with one of the
parts of the machine. The gearing for this purpose is
shown in Fig. 11, where 22/ is a gear keyed to the shaft
of the drum 20, and 23 is a gear keyed to a driven shaft
24 forming a part of the carrier, as will be hercinafter
described. - Intermediate the gears 22/ and 23 is a-slip

movihg
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gear or pinion 25, provided with a lever 26 by which it .

may be thrown into operative relation with the gears.
22’ and 23, as'shown in dotted lines in Tig. 11, or may
be thrown out of operative relation with said gears 22/,
23, asshown in full lines in sid figure.
Referring to Fig. 1, 27 is a shaft within the drawing
extending through the chamber, and with their ends
projecting through the walls thereof. Within the
chamber each of said shafts is provided with a pair
of sprocket wheels over which pass iwo sprocket chains
28, bearing bars 29, which together unite to form an cnd-
less carrier or table for receiving the glass immediately

.after it leaves bending roller 20. Motion is.imparted

to the carrier table by a worm shaft 30 mounted in suit~
able bearings 81, 32, supported-on the frame-work of
the machine and driven by a sprocket chain 33 extend:
ing from any suitable power shaft. The worm 34 on
shaft 30 engages a worm gear 35 on the projecting cnd
of the shaft 27, and thereby sérves to revolve said shaft,
the shaft 24 being in turn driven by the sprocket, chains
28, extending over the shaft 27 to said shaft 24,
Mounted immediately above and parallel to shafts 24
and 27 are two shafts 36 and 37, whose ends likewisc pro-
ject through the walls of the drawing chamber 18.  On
the interior of the said chamber thesc shafts 36 and 37

‘are provided Withvsprock_et-whe_els over which pass a

pair of sprocket chains 38, and. cirried on said sprocket
chains 38 are a plurality of grip bars 39. As here
shown, there aré three of such grip bars. - When i nor--
mal operatiye position, these grip bars act to grip the
sheet of glass against one of the bars of the endless car-
rier supported on the chain 28 and impart the necessary
pull to continue the drawing operation, and at the same
time advance of push the shéet which has.been alrcady
drawn through the lecr 40. '

Power is transmitted to drive the
chains 38 through the shaft 37.

grip bar carrying
Referrinig to Pig. 9, 87/

| is a gear wheel keyed to-the end of the shaft 37, which

gear wheel is in mesh with an idler gear 377, turning
on a stub shaft'projecting from the side-of the makchine,
Worm 34/ gears with worm wheel 34, which is inteizral
with or-has secured thereto a gear wheel 34" in mesh
with the idler gear 37”7. By this means the lower por-
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tions of th’ rocket chams 38 are driven in the same
direction ‘a8 the Wpper portlons of the “sprocket chains
28, and at the same rate of speed a,s the Tatter: sprockct
chalns

The shafts 36. and 37 carrymo chams which support.

the grip bars afe mounted upon bearmgs 43,41 on thé

exterior of the ‘machine, which bearings are supported .

upon bars 42 pivoged to turn about axes 43, 43.. The
outer ends of the bearing bars 42, 42, are supported by
adjustable spring links 44; 44, Whl(‘h in-turn are piv-

~otally connected to cranks 45, 45, attached ‘to shafts

46,46. On each of the shafts 46 there is keyed a worm

gear 47 in megh with a worm 48 on a shaft 49 turning-

in suitable bearings. upon the top of the frame-wotk
of the machine, having a hand wheel 50.sccured there-
to. - It will be understb()d that the shafts 46 extend
entirely ‘across the machine and have cranks 45 and
links 44 connected -thereto at cach end, as clearly
shown in Fig. 16, - By turning shaft 49 throufrh the
medium of wheel 50, the shaits 36 and 37 mlay be ele-
vated, the side walls of the drawing chamber being
provided with slots 51, through which said shafts may
move during said clevating operation. By this

‘means the grip bars may be clevated out of contact

with the carrier table within the drawing chainber.
This is a very important manipulation in connection
with the start of the drawing opcntwn, as will be

“her einafter more fully described.

Mounted to turn in suitable bearings upon the top

of the machine near the rear end of the drawing cham-

ber is a shaft 52, bearing a drum or drums 53 around
which are wound chains or cables 54 to the ends of
which is attached any suitable form. of bait as a bar of
The outer projecting end of the shaft 52 is
provided with a sprocket over which extends a sprocket
chain 56 which chain also extends to and around a
sprocket, wheel 57 on the outer end of the carrier shaft
27, as is clearly shown in Figs. 1 and 10. " The sprocket
on the shaft 52 is loose thereon, but is capable of en-
gagement by a clutch 58 keyed to the shaft and ma-
nipulated” by means of a clutch lever 59 and clutch
fork 60, as will be rewdlly understood from mspoctlon
of Figs. 10 and 12.

In startmg the drawmg opemtlon, the operator in-

drawing chamber, and-the shafts 36 and 37 being ele-

vated so as to'raise the grip bars, said rod'is advanced -
to the rear of the drawing chamber where by means of

2 hook on the end of the rod, it engages the bait on the

chains 54 and draws the same forward, the chains pass-’

ing under guide roll 62 (Fig. 1) and the chain drum or
drums being permitted to run loose or free a8 the bait
is pullod forward. After it is pulled. over the roller
20, it i§ permitted to drop down through the bottom
opening- 19 in. the drawing chamber and into the mol-
ten glass in the working chamber or pot, as will be
clearly understood from inspection of Figs. 1’ and- 12.
After the bait has been dropped into'the melten glass,
it is permitted to remain till the glass sticks of-adheres
thereto when the clutch 58 js throwhn g0 as to revolve
the shaft 52; afid the bait chains are wound upon the

" drum or drums 53, lh(;rol)v slowly clevating the bait

85

with the glass adhering theteto in sheet form and- draw-
ing it over the roll 20 along over the top of the: carrier
table and out from under the guide roll 62. At this

: ,967',_97_:&' .

point a-bar or rod 63 which serves to connect the
chains 54 to the bait 55, is withdrawn through a suit-
able-opening 63 (Fig. 10) in the side walls of the draw-
ing chamber and the shafts 36 and 37 arc simultancously
lowered s0.as to bring the grip bars 39 down upon the
sheet of glass, and thereafter the pulling or drawing of
the sheet of glass is.accomplished by the grip on the
sheet between the said grip bars and the carrier table,

During this drawing operation, in order to maintain -

the sheet of glass in o sufficiently heated condition to
enable it to be bent readily over the drum 20, ‘burners
64 (Fig. 1) play upon each side of the shect of glass
hefore it reaches the roller, and burners 65 direct their
flame upon the sheet of glass at the point where it
makes it bend over the roller. In addition to these
burners, there are preferably employed burners 66
entering the front end of the chamber at its upper
portion, and these burners dircct their flame into the
front portion of the chamber, pleforably against a de-
pending partition wall 67 which acts to dircet the heat
from the burners 66 downward upon the sheet of glaes,
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and at the same time prevent the heat from becoming -

too intense in that portion of the drawing chamber in

which is located the (,arrler tuble and the grip bars

and other mechanism. _

Tor the purpose of overcoming the tendency of the
sheet to narrow or draw to a-rope during the drawing
operation, we provide, cn either side of the front end
of the machine; bodies.of refractory material preferably
in the fornr of hooks, which extend down into the ends
of the working chamber or pot at an augld of about 45°,
and provide means for revolving or rotating said hooks.
in orbits which lic bencath the surface of the molten
glass in the working chamber or pot. The orbits of
these hooks are located immediately opposite each
other; and have their nearest points at a distance apart
substantially equal to the width of the sheet to be
drawn. 1f desired, a pair of such refractory hooks may
be located on cach side of the machine. . For purposes

of illustration, the construction is so shown, the two’
-members of cach pair of hooks moving in their particu-

lar orbit in such & manner that one of the hooks is at
the top portion of the orbit nearest to the surface of

| the molten glass at the time when the other hook is at
serts a long iron ba.r in front opening 61 (Fig. 1) of the |

the lowest portion of their orbit of movement.

Referring to Figs. 9, 10, 14 and 15, 68 is a spur gear
on the projecting end of the continuously driven shaft
24; which spur gear is keyed to or integral with a bevel
gear 69, meshing with spur gear 70; secured to shaft 71,
turhing in suitable bearings supported ori part of the
frame-work of the machine. On the other end of the

shaft 71 from the bevel gear 69 are splined two spur

gears 72 and 73, the former of which is considerably
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larger-in- diameter than the latter, wluch gears. are ar-

ranged to. be slid or ad]usted upon. _the shaft’ 71 by
means of bell-ctank forked lever 74, in a way that will®
be readily understood from-inspection of the drawings

having keyed to its end adjacent to the spur gears 72
and 73, spur gears 76 and 77, the former of which is of
less. diampter than the latter. These two spur gears

120

‘Immediately below the shaft-71 is-a crank shaft 75

125

are so spaced and of such diameter that when the spur

gear 73 is adjusted into alinement with the spur gear
71,.it engages and operates the same, and when the.
spur gear. 72 i8 adjusted into. alinement with spur gear

\
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76, it engages and operates said spur gear, the gear 73
being at that time out of engagement with the gear 77.

By ‘adjusting the spur gears 72 and 73 into a position
“between the spur gears 76 and 77, the shaft 71 will be

entirely disconnected from the shaft 75, This shaft
75 has on its end opposite the spur gears 76 and 77, a
double crank 78 upon which are loosely hung crank
arms 79 and 80, which crank arms are arranged to slide
loosely through a bearing block 81, hung on trunnions
in fork 82, supported by a rod 83, passing up through a
guide bracket 84, bolted to a part of the frame-work of
the machine. This rod 83 is screw-threaded at its up-
per end and has a nut 85 threaded thereon, which.nut
has its cylindrical exterior surface cut with worm gear
threads which are engaged by a worm 86 on a shaft
turning in suitable bearings, and having a hand-wheel
87 secured thereto. The crank rods 79 and 80 have
clamped thereto refractory hooks 88 and 89, the whole
being arranged so that the shanks of these hooks stand
at an angle of approximately 45°,.and with the lower
or hooked ends immersed beneath the surface of the
molten mass in the working chamber or pot, which
pot has its end walls cut away or formed with an in-

clined channel 90 to -permit-of the insertion of the

hooks as shown.

. By revolving the hand-wheel 87, the worm gear 85

may be revolved upon the scrow-threaded end of the
rod 83, and said rod is thereby raised or lowered as the
-case may be, thus determining the extent of the im-
mersion of the hooks 88 and 89 in the molten glass,
The power from the shaft 24 continuously drives the
shaft 71, and through the medinm of the gear 72 or 73,

and the gear 76 or 77, hs the case may be, revolves the -

crank shaft 75, thereby causing the crank arms 79 and
80, and -with them the hooks 88 and 89, to oscillate the
supporting block 81, and at the same time slide up
and down therethrough, thereby causing the lower or
hooked end of cach of the hooks to move in an orbit,
substantially such as indicated by the dotted lines and
arrows in Fig. 15. If it is desired that the hooks move
at a fairly rapid rate, the lever 74 is thrown 50 a8 to
bring gear 72 into miesh with the gear 87; and on the
other-hand, if a slower movement is desired, the lever
is thrown'to bring the gear 73 to mesh with the gear
77, as shown in Fig.
ism for operating the hooks directly with the mechan-
ism for drawing a sheet of glass, it will be scen that the
operation of ‘the books may be synchronous with the
drawing of the sheet.” o _ :

Manifestly; instead of employing a double crank on
the shaft 75 and two crank rods and two hooks, .one of
' rods and hooks
might be omitted
done, while in other classes of work, the use of two
hooks is preferred. ' ‘

For the purpose of Ppreventing the molten glass from
hardening and piling up Jpon the shanks of the hooks
88 and 89, and therehy clogging the working of the ap-
paratus, a suitable burner or burners 91 are so posi-
tioned as to direct their flame downward into inclined
channel orway 90, and melt. down the glass which
would otherwise collect upon the shanks of the hooks.

In somé instances it is found desirable to have the

“refractory hook as it moves in its orbit, make a rapid
65

downward movement, and then as it approaches the

14. By connecting the mechan-'

and in certain clagses of work this is..

surface and begins to move outward again, have the

.movement slowed up, to the end that the hook may

quickly- descend into position to get hold of hot glass
well beneath the surface, and as quickly rise into op-
erative position near the surface of the molten glass,
and then slowly move outward. By. this operation

the hooks consume a very small amount of time in get-

ting hold of the hot glags, and the greater portion of the
time is consumed in the positive operation of holding
the sheet to its full width. In this particular operation,

- the means for causing the hooks to move-in the particu-

lar orbit ixidicated, differ somewhat from those shown in
Figs. 9 and 10, and may be of the character illustrated
in Figs. 19 and 20, in which 92 is a hook of refractory
material, clamped at 93 to a lever 94, pivoted at 95 toa
swinging link 96, suspended by pivot 97, to any suitable
support, as a bracket 98, connected to the frame-work

of the machine. ' The outer end of the lever 94 is con-_

nected as by a crank pin 99 to a disk 100, haviﬁg gear
teeth 101 throughout a portion only of its periphery.
This disk is keyed to a shaft 102, supported in bearings
103, baving on its other end a continuous gear 104, Im-
mediately above the shaft 102 is shaft 105, turning in
bearings 106, and has keyed thereto, in the same ver-
tical plane with the disk 100, a continuous gear 107,
and in the same vertical plane as the gear 104 is a seg-

S
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mental gear 108. The shaft.105 has also secured ;hereti) -

a sprocket wheel 109, engaged by a driving sprocket’

chain 110.
The proportions of the several gears and segmental

gears are such that the small gear 107 engages the seg-,

mental gear 101, and the instant that the gear 105
Passes off of or becomes disconnected from the segmen-
tal gear 101, the segmental gear 108 picks up the con-
tinuous gear 104. The gear 105 moves the crank disk
100 at & comparatively slow rate of speed, while the
segmental gear 108 through its engagement with the
small gear 104 revolves disk 100 at g comparatively
rapid rate of speed, thereby imparting to the right-hand
or handle hand of the lever 94 a movement ix a gener-
ally horizontal direction, as well as an up and down
movement, the point at which it is connected to the
disk, that is, the crank pin 99, moving in a circle, indi-
cated by the reference letters A, B, C, D,E,F, Gand
H. This movement of the lever causes the same to
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swing in an arc on the link 96 at the same time that the -

ends of the lever are elevated and depressed, this arc
being indicated by the letters from A to H. 'This com-

bined swinging and oscillating movement of the lever .

94 causes the hooked end-of the hook 92 to travel in the
orbit indicated by the letters A to H; and in the direc-
tion‘indicated by the arrow-heads on said orbit. The
relative positions of the.three points, viz., the crank
pin 99, the pivot pin 94, and the point of the hook 92,
at any given time will be indicated by the correspond-

‘ing letters. It will be seen that while the crank pin

99 on the disk 100 is moving from the position G to the
position E, the point of the hook in the .molten glass
will be moving from the point G to the point E in the
orbit, and the pivot pin 95 will be swung from the po-
sition G to the position E in the arc of ils movement:
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Referring to Fig. 19, the gear 107 will engage the seg-

mental gear 101 at about the time wheh the crank pin
99 is in the position H, at which time the point of the
refractory hook 92 will occupy about the position H in

130



.. the small gear 107 and the'crank pin 99 will move from

10

s

its oibit. The disk will then be slowly revolved by
position H to the position G, and then position ¥, and
.then the position E, and during that time the point of
the hook 92 will have reached its highest-point G, and
then begin to descend to the point F and then to the
point B, this portion of its movement being compara-
tively glow. At this instant hawever, the segmental
gear 108 picks up the pinion 104, and the disk is quickly
revolved so as to move the crank pin 99 rapidly from
the position E around to the position H, thereby occu-

. pying in turn positions D, €, B and A. This will
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cauge the point of the hook 92 to be quickly depressed,
moving from position E to positions D, C, B and A;
that is, it will be caused to qulckly dip to the lowest
pomt of its orbit, and quickly rise therefrom to a point
near H, when it will begm to move slowly in an out-
ward dn'ectlon first rising very slightly, and.'then
lowering very slightly. - In this way, thehook iscaused
to quickly pick up the hot glass well below the surface
and bring it up to near the surface, and then moves
slowly outward, thereby consuming the greater portion
of its time in moving outward.

As hereinbefore mentioned, the power used for mov- |

ing the sheet of glass through the leer is the push of
the sheet secured by a gripping of the same between

the grip bars 39 and the carrier table 28, and in order

that the friction of the sheet moving through the leer
may be reduced to the lowest amount, the shect
moves on rollers placed in the leer. These rollers are
.of a peculiar construction, clearly shown in Figs. 17
and 18. Loosely mounted on a series of parallel'shafts
111, which are fixed in bearings 112, arc a scries of
rollers 113. 'These rollers are in the form of disks 114,
faced preferably with asbestos 115, and provided on

each side with hub-like flanges 116, which form, to-"
gether with adjustable sleeves 117, raceways for ball--

bearings 118, ‘the- whole constituting a ball-bearing

-and raceway therefor of an ordinary and well-known
congtruction, which permlt ‘the rollers 113 to. turh

around the shaft Wlth a minimum of friction. Tt will
be understood . that there are a large number of ‘these

~ shaits 111 afranged parallel to each other and in &

‘45

50
- -sprocket wheels 123, and sprocket _ehni

85

. _same 3 the distance between:any two of:i]

- 78970n the sprocket cliaing
o 124 and the lugs 125 are.s0 arrang withe teference to
" the table that the lugs 125 pro;act upward above the’

60

: Arranged on each side of, the tabl

horizontal plane, as shown in* Fig. 1, the same being |

suitably spaced.throughout the length of the leer.

When the sheet of glass reaches the end of the leer, -

it emerges from a long horizontal slit ér opening 119
(Figs. 1 and 2) onto a table 120. Supported on the

frame-WOrk of this table are two transverse shafts 121-)

and 122, bearing on each of- theu pro;ectmg ends

over each of the sprocket wheels ofi each ﬁde of the |
table.’

any two lugs upon the. chams being prefe

e sprocket chains

sirface of the table, as clea.rly shown in Figs. 1 and 2.
v, -and af the end
adjacent to the leer are two. blocks 126, upon which is

" laid’ 4 straight edge. or Tule 127, ‘and s the lugs 125

, “advance they stm;;e

85

or pick. up the straight edge or

rule 127, and push 1toff of the blocks 126, carrying the: |.

Secured to these sprocket “chains at suitable:
: mtervals ate projecting:higs 125, the distance. between ]

867,048

straight edge across the face of the table. The parls

are so timed that the lugs 125 will pick up the straight

edge 127 at just the instant when that portion of the
sheet of glass which has been marred by the grip " hars

39, is under the straight edge 127, so that the sheet of

glass can be cut along the marred hne due to the grip-

_ping of the bars 39. As the sheet of glass, and with it

the straight edge, continucs to move, the operator with

a diamond cuts the glass along the line of the straight

edge.

In order that the lucrs 127 may move in qynchromsm
with the other parts of the machlne, they are con-
nected by means of sprocket wheel 128 on shaft 122,
and sprocket chain 129 on shaft 27 (see Fig. 10) which
is provided with a driving sprocket 130, for this pur-
pose. .

All “of the_shafts thch extend throuoh 3 highly
heated pait of the drawing chamber, for example shiafts
24 and 36 and the shaft bearing the hending roller 20,
are hollow, and if desired shafts 27 and 37 are also hol-
low, and cold water or other cooling liquid is crrculat ed
through these shafts for the purpose of preventing the
intense heat from softéning the shafts and causing
them to bend out 'of alinement. For the purpose of
‘introducing water through these.shafts, a water con-
duit 131 (Fig. 9) has branches leading to all .of the
shafts above named on the left-hand. side of the ma-
chine, and connected thereto by suitable stuffing
boxes. The flow of water is controlled” by ‘snitable
valves 132.- In the case of the'shafts 36 and 37, the
main water conduit 131 is connected to the hollow
shaft by branch pipes 133, which furn upon the same
‘center as the rods 42, which support the bearings for
said shafts so that when the shafts are elevated and
move.through the arc-shaped slots 51, the water pipe
_connections yield to permit this movemont without
“any disturbance of the water connections.. The exit *
«of the water from the hollow shafts is-on the right-
hand side of the machine, and the constructron is sub-
stantially the same for all of the ghafts. This con-

-gtruction is shown in Fig. 13 in connection with shaft
22, in which there is an inverted U-shaped- conncotron "
134 which empties freely, and by gravity, by means
-of a-nozzle, into the pipe connection 136, which leads
'to the sewer. By placing in this inverted U-shaped:
connection the exit of the water passage through. ‘the
shafts, the possibility of all the water:flowing directly
out of the shafts and being emptied at a time when
heatis apphed is avoided, since the water will re-
main within the shafts at all times, and whien pressure 115

| is apphed by opening the valyes 132, this pressure will

act to force the water upward over th(, inverted U 134;
aud into ‘the sewer.

The gaseous fuel for the burners 64, 65 and 66 is sl'p—
phed by gas imain 137 (Fig. 9), whlch -by suitable 120
branch pipes, conducts the gas to the front of the ma-
chine-and to the several burners, as will be readily
understood from 1nspo(,_110n of said Fig. 9. )

For the purpose of covering the working chamber or
pot at the timhe when the same is out of use, and thereby 125
shiclding the glass in said pot from cooling influencea
of the external atmosphere, a cover 138 (Figs. 3, 9,10
and 15) is provided, which cover is prvfomhly 4 slab of
refractory material, of sufficient length and width to
| cloge the opemng in up;)er portion of ssid pot; and 130
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for the purpose of facilitating the handling of this'cover
in placing it in, and removing-it from, its position, the
same is inclosed in a metal frame-work, which frame is
connected by suitable means at each end to a pair of
trucks running upon tracks, furnished by the flanges
of the angle-irons forming a part of the frame-work of |
the machine. Tsch of these trucks consists of a frame-
work 139 (Figs. 9 and 10) provided with wheels 140,
running upon the flange or rail 141, the frame-work de-
pending from the wheels in the mannor shown in said

- figures, and forming bearings 142 for a crank rod 143,
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to which arc attached crank arms 144, whose.depending
ends are pivotally secured to the frame of the cover 138.
The crank shaft 143 has an operating lever 145 keyed
thereto, and by turning the crank rod through the me-
dium of said lever, the cover may be lifted, and the
truck, while the cover is held lifted, run backward or
forward upon the track 141. " It will be understood that
there are two of these trucks, one at each end of the
cover, and that two operators are engaged in moving
the cover, one manipulating each truck, '
A slightly modified construction is shown.in Fig. 15;.
in which the operating lever 145\is fulerumed on the
frame 139 of the truck, and has its load end connected |
by a link 146 to a portion of the frame of the cover, and
by depressing the handle end of the lever 145 , the
cover may be lifted and while held lifted, the truck
may be run along the rail. .7 . - : :
Tt will of course be understood. that various forms of
hooks for holding the glass. to its ‘Proper width may be
employed.. Thus for exampl, “these hooks may be
shaped as shown in Figs. 3 and 14, or in Fig. 19, or
they may assume any one of the forms s}i’ovqﬁ“iﬁsFig's.
5, 6, 7.and 8, or any otheér form suitable for the purpose.
In some cases, instead of employing the hooks mov-
ing in an orbit, as shown in Figs. 15 and 19, revolving
bodics which turn about a fixed axis may be employed,

“.asshownin Figs. 21, 22 and 23. . In this case, the shafts

10

15

for thic’revolving bodies (which bodies are preferably

anadle of refractary material) extend out through the

sides of the working chamber or pot, as shown-in our
previous application, Serial No. 238,592. In this con-
struction, the mechanism for operating each one of the
revolving bodies is substantially the same, and a de-
scription of the mechanism connected with one will
therefore be sufficient for both. Referring to said Figs.
21, 22 and 23, 147 is a shaft turning in bearings 148, sup-

" ported by a bracket 149 suitably secured to the frame-

50

work of the machine. Keyed to the shaft 147 is a bevel
gear 150 which meshes with a gear 151 on s shaft 152,

. which shaft turns'in a bearing 153, swinging by means.

55
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" gage gear 158 on shaft 147, as shovw

65

of supporting arms 154 around the shaft 152, Shaft 152
cxtends through the bearing +183, and the refractory
bodies have their shanks clamped to said shaft by
means of a clamp 156 so that the bodies 155. turn with
the shaft 152, Shalt 147 has keyed on the end opposite
the bevel pinion 150, sinall spur gear 157 and large spur
gear 188, Power shaft 159 has small gear 160 and larger
gear 161 splined thercon, so that they mayslide to-
gethor upon the shaft 159, The relative a.ri'angmnept;
of the parts is such that-gcar™#60 on shaft 159 can cn-
: in Fig. 22; or the
two gears 160 and 161 may he shifted:to-the left so as |
to throw gears 160 and 158 out of engagement;‘and gears
157 and 161 into engagement. Or (he fwo gears 160-anid

Jing the bearings 153.
_sist of a worm shaft- 166 (Fig. 22) engaging a worm 167

7

161 may be thrown into a position so that neither one-
of them will engage either of the gears upon shaft 147,
By this means, the power may be whelly disconnected
from the revolving spheres 155 or they may be con-
nected so a8 to give a slow revolution to said spheres,
or a more rapid revolution, as may be desired.

For the purpose of effecting the adjustment of the

" gears 160 and 161 along the shaft 159, arm 162 is keyed

to a sliding rod 163, supported in suitable bearings, and
said rod has connected thereto.an angle lever 164, by
which the rod 163 may be caused to slide in its bearings,
and, thereby effect the movement of the arm 162, and

* with it the gears 160 and 161, with whose-common hub
.arm 162 is in loose engagement.

-Power is imparted to shaft 159 through' a sprocket
chain 165 engaging a sprocket wheel on the end of said
shaft, and extending to a continuously moving part of
the machine; as for example, the shaft 24 (see Fig. 21).

For the purpose of elevating and depressing the re-
volving spheres 155, and thereby determining the ex-
tent of the immersion of said spheres within the mass of
molten glass, means are provided for elevating or lower-
These means as here shown con-

(Fig. 21) secured to g shaft turning in bearings 168, and
having on its opposite end an eccentrically placed crank
pin 169 connected by link 170 to the bearing 153. < As
shown in Figs. 22 and 23, the worm 166 on the right-
hand side of the figures, instead of being turned by the

‘hand-wheel attached to the worm shaft, may be re-

volved by intermeshing bevel géars, one of which is on
said shaft, and the other of which is on a shaft 171, turn-

* ing in beaxings on the frali;e and éxtending to the oppo-

site side of the machine, where it is provided with &
hand-wheel 172. By this means, both of the spheres
can be adjusted. from the same side of the machine.

In some instances it is desirable to manipulate by
hand at“the beginning of the operation the hooks for
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holding the sheet to its full width. TFor ‘example, in ‘.

- the construction shown in Figs. 19 and 20, the lever 94

may be disconnected from the disk 100, and the oper-
ator by grasping the handle-end of the lever can swing
the same upon link 26, and also effect such immersion
of the hook in the mass'of molten glass as may be effect-
ive for securing the control of the sheet and holding it

to, its proper width. This operation might be con-

tinued indefinitely with an operator at each side of the
sheet of glass, but preferably when the operation is car-
ried to the point where the sheet is being drawn at uni-
form width the lever 94 is again connected to the disk
100 and the operation proceeds automatically.

By the use of the mechanisms hereinbefore de-
scribed, it will be perceived that a sheet of glass can be

. drawn and held to uniform width by very simple

mechanism, capable of fine adjustment, and that the
sheet of glass being drawn may be readily and at once
advanced through an annealing leer, and cut into sheets
of desired length with a minimum waste of glass. More-
over, it will be perceived that the mechanism for draw-
ing the sheet, for holding it to its width, for annealing,
and for cutting; are of extremely simple construction, .
and all of them operate:éyn'("'li'r’t‘f_ﬁously.

What we claim. is; B

1. Ina mﬁ{:l;;né_j:afol; drawing sheet glass, the combina-
tion of a receptacie containing a mass of molten. glass,
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means for drawing a sheet of glass of uniform width from
said masg, and an .idler roller over which said sheet. is
Dent to changé its direction of movement.

2. In a machine for drawing sheet glass, the combina.’

b tion of a receptatéle containing a mass of .molten glass,
means for vertically drawing a sheef of glass of uniferm
width from said mass, and an idler roller over which said
shect is bent to change its direction of movement.

3. In a.machine for drawing sheet glass, the combina- ]

10 tion of a receptacle containing a mass of molten glass,
means for drawing a sheet of glass from said mass, means
moving in said molten mass to maintain the uniform width
of the sheet, and an idler drum or roller over which the
sheet is bent to change its direction of movement.

4. In a continucus sheet glass mnkmg machine, the
combination of a receptacle containing a mass of molten
glass, means for continuously drawing a sheet of glass.of
uniform - width therefrom, and meays moving in unison
with said drawinrg means and determining a line of cut,
20 whereby said continuously mcving sheet may be seveveil

into sections along predeteimined lmes \\'1t11out interrupt-

ing the drawing operation.
5. In a continuous shect glass making machine, the
combination of a receptacle containing a mass of molten
25 glass, means for continuously drawing a sheet of glass of
_uniform width therefrom, a leer inte which the sieet
is passed as drawn, and means at the exit end of the leer

15

" moving in unison with the drawing means and determining .
a line of cut, wherelby the annealed sheet may be cut into-

30 regular 'sections along predetermined lines.

: 6. In a continuous .sheet glass making machine, the
combination of a receptacle containing a mass of molten
glass, means continuously drawing a sheet of uniform
width therefrom, and ruler-controlling means moving at

35 the same rate as the drawn sheet, whereby a str. aight line

for- the cutter may be had without mteuuptm" the ad--

vancmg movement ‘of the sheet, -

7. In a continuous sheet glass making machlne, the
combinaticn of a receptacle containing a mass of molten
40 glass, a leer, with means continuously drawing a sheet of
-uniform width and advancing it through said leer, and
* ruler-controlling devices moving in unison with said draw-
ing me-m , whereby a ruler may be leccd on the moving
. sheet and be moved Wlth it during the cutting opexatlon
45 8. In a continuous sheet glass making machine, the
combination of a receptacle containing a mass of molten
" glads, ‘means continuously drawing a sheet of uniform
width therefrom, and a pair of ruler-controlling abutments
) one adjacent to each edge of said sheet, and means moving

50" said abutments synchronously with said sheet.. ~

9. In a ‘continuous sheet g]ass makm" machine, the

) ,com_blnaﬁnn of a receptacle céontaining a mass of molten

" glass, “means . continuously drawing a sheet of uniform

‘width therefrom, a leer through which the sheet is ad-

55 vanced as drawn, a pair of ruler- contxollmv abufments one

. adjacent to each edge of said sheet ne:ir .the exit end of

."the 1eer, and means movin" sald abutments synchronously
wlth said sheet.

) 10. In a continuous shéet r'l-lss making machine, the
60 combination of a receptacle containing a mass of molten
" glass, means for continuously drawing a sheet of uniform
width therefrom including grip bars.which seize the sheet
at uniform intervals, and ruler-controlling mesans moyin"
.~ - synchronously: with said sheet adjacent to the points where
-85 the sheet has been engaged by said grip bars, whereby thé
gheet may be cut at the polnts where the grip bars mm-

the same. -

11 In a contlnuous sheet glass mzlkinrr machine, the
meination of a- receptacle containing a mass of molten

70 glass, means for codtinuously drawing a- sheet of uniform
" width thevefrom including grip bars which seize the sheet
along tmnsverse lines at uniform .intervals, and 1'\1le1»con—
trolling abutments one adjacent ta each edge of the sheet
oppogite the ends of sdld- transverse lines, and means
75 moging gald - nbutyaénts synchronously with said sheet,
*whereby sald sheet may be cut along. the lines where the

. grip bars have marred-the sheet,’

12, In a continuous sheet glass makin« machine, ‘the
. combination of & receptacle containing & mass of molten

" 80 - glass, means for dmwlng a continuous sheet of unifoun'
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width‘the'xefmm a leer through wh‘ichAthe~sheet is ad-
vanced, a. table along which the sheet is advanced as it
emerges from the leer and a p‘ur of oppositely disposed

ruler-controlling abutments moving along the edges of the

table synchronously with_ the sheet.
13. In a machine for drawing sheet glass, ihe combina-

‘tion of a receptacle containing a mass of molten glass,

means for drawing a sheet of glass fherefrom, a pair of
oppositely disposed hooks one adjacent to each edge of the
sheet Deing drawn, and means moving said hooks in the

. mass of molten glass and in a plane of the sheet being

drawn.

14. In a maching for dmwm"f sheet "Ia\s the combina-
tion of a receptacle containing a mass of molten glass,
means for drawing a sheet of glass therefrom, a pair of
oppositely disposed hooks one adjacent to each edge of the
sheet being drawn, and means moving said hooks in curved
paths within the molten mass and in the plane of the sheet
being drawi. )

15. In a machine for drawing sheet glass, the combina-
tion of a receptacle containing a mass of molien glass,
means for drawing a sheet therefrom, a pair of oppositely
disposed hooks one adjacent to each edge of the sheet heing
drawn, and means moving said hooks in the mass of molten
glass in proportion to the rate of movement of the sheel he-
ing drawn and in the planc of said sheet.

16. In a machine for drawing sheet glass, the comhina-
tion of a receptacle containing a mass of molten glass,
means for drawing a sheet of glass thérefrom, means for
maintaining the width of the sheet uniform consisting of a
pair of oppositely disposed hooks one adjacent to cacl edge
of the sheet being drawn but within the mass of molten
glass, and means moving each of said hooks in an elliptical
path within the molten mass and in the plane of the sheot
helnﬂ' ‘drawn.

14 In a machine for dmwm;: sheet glass, the emnhum-
tion of a receptacle conmimnw a mass of molten glass,
means drawing a sheet’ of zlass therefrom, means for main-
taining the width of the sheet uniform consisting of two
pairs of hooks -one pair adjacent to cach edge of the sheet
being drawn, and means moving each pair in the mass of
molten glass and in the plane of the sheet heing drawn,

18. In a machine for drawing sheet glass, the combina-
tion of a receptacle containing a mass of molten glass,
means drawing a sheet of glass vertieally therefrom, an
idling roller over which said sheet is bent as drawn, a pair
of oppositely disposed hooks one adjacent to cach edge of
the sheet. being drawn, and ‘means moving said hooks
within- the mass of molten. ;,1:1« and in the plane of the
sheet being drawu.

19. In a machine for drawing sheet glass, the combina-
tion of a receptacle containing a mass of molten glass,
means drawing a sheet of glass vertically therefrom, an
idling roiler over which said sheet is bent as drawn, a pair

of oppositely disposed hooks one adjacent to each edge of .

the sheet Leing drawn, and means moving said hooks in
elliptical paths stithin the mass of molten glass and in the
plane of the shieet being drawn. :
-20. In a sheet-glass drawing machine, the combination
of a reccptacle containing a mass of molten glass, means
for drawing a. sheet of glass therefrom, refractory bodles
moving in said mass to hold the sheet to uniform width,
shanks or supports for said bodies projecting out of the
mélten mass, and means dllectzng a melting hmt agajnst
said shanks or supports.

21. In a sheet-glass drawing machine, the combinntlon

of a receptacle containing a mass of molten glass, means
- for drawing a sheet of glass thercfrom, hodies moving in

said mass to hold the sheet to uniform width, supports for

_said hodies projecting out of the molten mass, and burners

dirgcting a melting heat around said supports.

22, In a sheet-glass drawing machine, the combination
of a receptacle containing a mass of molten glass, means
for drawing a sheet of glass therefrom, channels or ways
formed in the walls of said receptacle, bodics moving in
said mass to hold the sheet of uniform width and having
supporting members extending outward through said chan-
nels or-ways, and means directing a melting heat along
said channels or ways around said supporting members.

23. In a sheet-glass drawing ‘machine, the combination
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of a receptacle containing a mass of molten glass, means
for drawing a sheet of glass therefrom, a chamber into
which the. sheet passes as drawn, means for “heating said
chamber, operative parts of the mechanism mounted on
hollow revolving shafts passing through said chamber, and
means directing %Ehgliug medium through said hollow
shafts. ' B '

24, In a sheet-glass drawing machine, the combination

- of 4 receptacle containing a mass of molten glass, a heated

10

15

20
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30.

drawing chamber, drawing means in said chamber, includ-
ing grip devices and hollow shafts for revolving the same,
means for moving said shafts bodily in adjusting them into
and out of operative position, and flexible connections di-
recting a cooling medium through said hollow shafts.

. 25, In-a sheet-glass drawing machine, the combination
of a receptacie containing a mass of molten glass, a heated
drawing.chamber, drawing devices in said chamber and in-
cluding a continuous carrier and continuously moving grip
bars-co-acting therewith, hollow shafts for supporting and
driving said carrjer and grip bars, and means directing a
cooliig medium through said hollow shafts.

26. In a sheet-glass drawing machine, the combination
of a receptacle containing a mass of molten glass, a draw-
ing chamber, a continuous carrier in said chamber, continu-
ously mo\'1n~r grip-bars co-acting with said carrier to grip
the sheet.and impart the drawing pull thereto, and means
moving said grip bars out of cooperatxve 1'elat10n with said
carrier.

27. In a sheet-glass drawing machme, the combination
of a receptaclée containing a mass of molten glass, a heated
drawing chamber, a continuous carrier in said chamber, a
pair of shafts located above said carrier and bearing

_sprocket chains, a plurality of grip bars on said chains and

. mormally coiperating with the carrier to.grip and draw the
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sheet, openings in the walls of said ciamben throygh which
the ends of said shafts project, bars pivoted at one end to
the walls of said chamber and having bearings for_said
shafts at the other end, ‘and means.supporting the free
cnds of said pivoted bars.

28. In a sheet-glass drawing mach.me, the combination
of a receptacle containing a mass of molten glass, a heated
drawing chamber, a carrier and grip devices acting to

-draw a shieet of glass into said chamber, an idler roller in
_ said chamber and over which the sheet is bent as drawn,

and a partition wall across the upper portion of the cham-
ber and in advance of the éarrier and grip devices.

29. In a sheet-glags drawing.machine, the combination
of a 1-ecéptacle,containing a mass of molten glass, a draw-

- ing chamber, a continuous carrier and grip-devices in said

chamber operating to draw 2 sheet of glass from said re-
cept'xclc into said chamber, an idler-roller in the chamber
and over which the sheet is bent as drawn, a partition
across said chamber above said roller, and a burner enter-
ing the upper forwmd part of the chamber formed by said
partition.

30. In a ‘sheet-glass dxawmg machine, the comblnatlon:
.'of a receptacle containing a mass of molten glass, a draw-

- .ing chamber, a continuous carrier and grip devices in sald
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‘chamber operating to draw d sheet of glass from said re-

ceptacle into said chamber, an idler roller in said chamber

. over which the sheet is bent as drawn, a partition across

said chamber above said roller, and a burper directing
flame upon the sheet. of glass at or near the point where

. it is bent over the idler roller.

31. In a sheet-glass drawing machlne, the combination

"of a receptacle containing 2 mass ot molten glass and

S

means for drawing the sheet of glass therefrom, with a
cover_ for said 1eceptacle a pair of trucks at each end of

" said -cover, means on said trucks for lifting said cover,

and ways along which said trucks may. be moved.

32, In a sheet-glass drawing machine, the combination
of a receptacle containing a mass of molten glass, and
means for drawing a sheet of glass therefrom, hooks lo-
cated in the molten glass one adjacent to each edge of the

sheet, bearings in which the projecting shanks of said 75
hooks reciprocate, means for reciprocating the hooks, and eL

means for vertically ad_]ustmnr said bearings to.determin
the amount of immersion of said hooks in the molten mass.
33. In a shget-glass drawing machine, the combination

of a glass-melting furnace, & working chamber or pot from §Q

which the glass is drawn, a conduit leading from bencath
the surface of the molten glass in the melting furnace to

. the exterior of one side wall of the working chamber, con-

duits leading along said side wall to the ends of said

working chamber, and ducts or poris at the ends of said 85 -

chamber and conducting thé molten glass from the said
conduits to the interior of the chamber.

34, In a sheet-glass drawing machine, the combination
of a glass-melting furnace, a working chamber or pot from

which the glass is drawn, a conduit leading from beneath - 9(

the surface of the molten glass in the melting furnace to
the exterior of one side wall of the working chamber, con-
duits leading along said side wall to the ends of said
working chamber, a passage for the hot gases of cornlus-

tion over the surface of the glass in said melting furnace 95

and said conduits, and flues and dampers in said furnace
"and in connection with said conduits for controlling the

exit of the products of combustion. : .
35. In a sheet-glass drawing machine, the combin‘ltlon

of a receptacle containing a mass of molten glass, means 100

for drawing a sheet of glass therefrom, bodies located in
the mass of molten glass adjacent to each edge of sdiid
sheet, means for imparting movement to said bodies to

hold the width of said sheet uniform, and means to vary

‘the speed of movement of said bodies.

36. In a sheet-glass drawing machine,\the combination
of a receptacle containing a mass of molten glass, means
for drawing a sheet of glass therefrom, bodies located in

_the mass of molten glags adjacent to each edge of the said

105

sheet, means for imparting movement to said bodies to 110

hold the width of the sheet uniform, and power connec-
tions between said last means and the drawing means.

37. In a machine for diawing sheet glass; the combina-
tion of a ‘receptacle containing a mass of molten glass,

means for drawing a sheet of glass therefrom, and a pair. 115

of oppositely disposed hooks one adjacent to each edge
of the sheet being drawn and movable in the mass of
molten glass and in the plane of the sheet being drawn.

38. In a machine for drawing sheet glass, the combina- -

tion of a receptacle containing a mass of molten glass, 120

means for drawing a sheet of glass of unitorm width.

- therefrom, and a rollter over which said sheet is bent as

drawn and recelvlng driving power from the sheet,
In testimony whereof we have signed this speciﬂcatlon
in the presence of .two subscrlblng witnesses.

IRVING W. COLBURN.
EDGAR WASHEURN.

~Witnesses:
F. B. BLACK,
" BARL Macvar.



