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UNITED STATES PATENT OFFICE.

EDWARD DANNER, OF TOLEDO, OHIO; ASSIGNOR TO THE LIBBEY GLASS COMPANY, OF
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Speeiﬂcation of Letters Patent.

Patented Mar. 6, 1917,

Application filed February 21, 1916, . Serial No. 79,660.

: f’o all whom it may concern:

Be it known that I, Epwarp DANNER, a
citizen of the United States, and a resident
of Toledo, in the county of Lucas and State
of Ohio, have invented a certain new and
useful Process of Drawing: Molten Material
in Cylindrical Form; and I do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-

_erence being had to the accompanying

15

drawings, and to the characters of reference

marked thereon, which form a part of this

specification. -~ -
This invention relates more particularly
to the glass working art, and especially to

- a process for continuously drawing glass or.

other molten material in cylindrical form.
The primary object of my invention is the

provision of an improved process for draw-

ing glass in cylindrical form in a simple,

. rapid, inexpensive and continuous manner,
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_ with the outer end portion of the,cylinder:
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whereby the output is materially increased
and a material saving in expense and labor
effected over the methods heretofore em-
ployed. o .
~ The invention is fully described in‘the

llowing specification, and while it is ca-
pable of being carried out and practised by
numerous apparatus, only a fEéW of such
apparatus are illustrated in the accompany-
ing drawings, in which— -

Figure 1 is a side elevation of an appa-
ratus employed for practising the invention

supporting Wagr and the cylinder drawing
means removed. Fig. 2 is an elevation of
one form of cylinder drawing means and

an associated portion of -the cylinder sup-:

porting way. Fig. 3 is an enfarged rear

“elevation of the . apparatus, with a part

broken away. Fig. 4 is an enlarged sec-
tion on the line 4—4 in Fig. 3, with the
member from which the cylinder is drawn
in the form of a blow-pipe for drawing tub-
ing. TFig. 5 is a section on the line 5—5 in
Fig. 4. Fig. 6-is a plan view of the appa-

. ratus with a portion in section on the line

50

6—6 in Fig. 5. Fig. 7 illustrates a slight -
modification of a portion of the tube draw--

ing process; and Fig. 8 is a sectionalview

of the blow-pipe adapted for the drawing:

" of material in solid cylinder form there-
- bd .

from., v

Referring to the drawings, 1 designates a
furnace having afire chamber 2, in the up-
per portion of which is disposed a trough
3, to which molten material, which for con-
venjence may be termed glass, is preferably
transferred from another furnace and main-
tained in its molten state by the presence of
a high heat within the furnace, as by the
burning of gas, oil, or other suitable fuel

-therein. The molten glass is introduced into
the furnace 1 through an opening 4 in its -

upper portion, which opening is closed by
a door 5. o :

The discharge end of the trough 3 extends
through an opening 6 in one side wall of
the furnace and projects into an adjoining
furnace chamber 7, which is provided with
its own heating means, as for instance, from
gas or oil burners 8 located in the bottom
thereof. The flow of molten glass from the
discharge end of the trough 3 is controlled
by a gate 9, which extends down through
the top wall of the passage 6 of the fur-
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nace and into the trough, being mounted for - -

vertical movements to vary -the size of the
opening between its lower end and the
trough bottom, as is apparent. The gate 9
may be suspended from a threaded stem 10,

which projects up through a support 11 on

the furnace top and has an adjusting wheel
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85 .

12 threaded onto its upper end and resting

on the support 11. It is preferable to make

the trough 3 of stepped formation, as shown -

in Figs. 5 and 6, it being found in practice
that the flowing of molten glass from one
level to another of the trough tends to-
eliminate air bubbles therefrom. With the
present apparatus the molten glass, when
introduced into the furnace, is deposited
on the upper step.or level of the trough 3
and then flows therefrom to the lower level

-of the trough, in which it is partially

banked bv the gate 9.

A member 13; which, if the apparatus is
to be used for tube drawing, may be termed
a blow-pipe, is mounted on an incline in the
furnace chambeér 7 transversely of the dis-
charge end of the trough 3 and below the
same in position for the molten glass to be
deposited thereon as it flows from the dis-
charge end of the trough. This blow-pipe
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is rotatably mounted in the rear wall of the
chamber 7 and has its front or free end ter-
minating in register with an opening 14 in
the front side of the furnace. The portion of
the blow-pipe 18 within the chamber 7 is

' preferably covered with a shell 15 of fire

10

15

. sure reducing valve 20 so that the pressure’
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clay, or other suitable heat-resisting. ma-
terial, and this shell is preferably gradually
reduced in diameter toward its outer end.
The end of the blow-pipe 13, which projects
through the rear wall of the chamber 7, has
connection, through a pipe 16, with a low-
pressure air tank 17, which in turn receives
its supply of air from a high-pressure tank
18 through an, intermediate connection 19,
(see Figs. 3 and 6). The connection 19 be-
tween the two tanks is provided with a pres-

in the tank 17 may be reduced to any de-
sired extent irrespective of the pressure in
the tank 18. 21 designates a supply pipe
which leads into the high-pressure tank 18
from any suitable source of air pressure sup-
ply. While it is preferable to connect tlg)
blow-pipe passage with a source of air under
constant pressure, it is found that tubing
can be drawn if air under atmospheric pres-
sure alone is permitted to flow from the dis-
charge end of the blow-pipe into the tubing.
It will be ungerstood in the carrying out
of my process in the drawing of tubing that
a small stream of glass A is caused to flow
continuously, during an operating of the ap-
paratus; from the trough 3 down onto the
shell 15 of the blow-pipe 13 at a distance
from the outer or discharge end of the blow-
pipe, and to wind on and flow down the
blow-pipe toward and from its discharge end
in an evenly formed film or covering thereon,
as the blow-pipe is rotated, as best illustrated

. in Fig. 4. The fluidity of the glass causes it

45

to flow down the inclined blow-pipe and to
ass from the discharge end thereof in the
orm of a tube, the size of the tube, within
certain limits, being determined by the

amount of air discharged therein throu%h_ ‘
e

the blow-pipe 18, the. temperature of t

~ glass at the point at which it leaves the blow-

50

pipe, or the speed of drawing of the tubing,
or by all of these causes, as is apparent to
persons skilled in the art. The glass tubing,

* - which is designated B, extends downward

85

and forward from the discharge end of the
blow-pipe, and rests on a supporting trough
or guide-way 22 provided therefor in’ad-
vance of the furnace, as illustrated in Fig. 1.

This tube supporting trough is of consider-
able length, and provided therein at a con- -

- siderable distance from the furnace is a tube

60
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drawing device 23 of any suitable or conven-

“ient form. In practising my invention, in.

conniection with the drawing of tubing of
approximately 4 of an inch in diameter, it

“has been found that very satisfactory resulis

are obtained by placing the tube drawing

1,218,608

means 23 at approximabtely 100 feet from the
furnace and operating the drawing means

so that the tubing B is drawn from the blow-

pipe at the rate of approximately 140 feet
per minute. It will be apparent, however,
that the length of the trough 22, the distance
of the drawing means 23 from the furnace,
and the speed of drawing of the tubing from
the furnace may be varied as desired or
found. necessary to meet different or chang-
ing conditions without departing from the

that the specific description herein given is
merely illustrative.of ene form of apparatus
for practising the invention and is not in-
tended to limit or restrict the scope of the
claims herein.

ing means 23 it may be cut into lengths of
any desired size for subsequent handling.

1t is found preferable 1n practice to pro-
ject the outer end portion o the blow-pipe
13—15 into a shell or casinfg, which, in the
present instance, is in the form of a cylin-
der 24, thereby protecting the glass on the
blow-pipe from the direct action of the heat
within the chamber 7, which heat is instead
radiated to the glass on the blow-pipe from
the walls of said shell or:casing 24. This
shell or ‘casing is preferably, but not neces-

Tt will be understood. that.
after the tubing B passes through the draw-
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spirit of the invention, it being understood
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sarily, mounted for and rotated within the -

furnace chamber 7 concentrically around
the blow-pipe in order that
shell or casing 24 may be uniformly heated
and thereby effect a uniform distribution
of radiant heat to the entire glass surface

shell. For this purpose the shell or cylinder
94 is mounted on two sets of transversely
spaced rollers or wheels 25, which are car-
ried by respective shafts 26 mounted with-
out the furnace at the sides of the chamber
7 thereof. The rollers or wheels 25 project
into the chamber 7 in supporting relation
to the shell or cylinder 24 through register-
ing openings in the furnace wall.  The
shafts 26 are rearwardly inclined, substan-
tially in parallel relation to the axis of the
blow-pipe, and are in connection at the rear
of the furnace with a drive shaft 27 through
respective sets of bevel gears 28, (Fig. 3).
The shaft 27 has chain and sprocket con-
nection 29 with a shaft 80, which has driv-
ing connection with a motor 31, or it may
lead to any other suitable source »f power.
One of the shafts 26 is in driving connec-
tion with the outer end. portion of the blow-
pipe 13 at the rear of the furnace through
a suitable connection 82,. which, in the
present instance, comprises gears, sprocket
wheels, chains, ete. -~ - . T
The shell or casing 24 illustrated in Fig.
4 is provided at its inner end with a funnel-
shaped opening or passage 24°, which grad-
ually reduces in diameter toward the outer

the wall of the -

100

- whi¢h flows down the blow-pipe within the -
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- sistency before leaving the end of the blow-
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or drawing-off end into an enlarged passage
portion 24, which has its outer end open-
ing to the atmosphere through the furnace
wall opening 14.  The portion 24* of the
passage is reduced to adjacent the surface

. of the glass on the blow-pipe, but in slightly
“spaced relation thereto, and the blow-pipe

projects through such reduced portion of
the shell and into the enlarged portion 24°

thereof. It is thus evident that the escape

of the highly heated products of combus-
tion from within the furnace to the atmos-
phere through the reduced portion of the
shell 24 is restricted, and that the projecting
of the discharge end of the blow-pipe into
the exposed chamber 24° causes a slight
cooling of the glass to increase its con-

pipe to facilitate the drawing of the glass
therefrom. It is not necessary, however, to
make the shell or casing 24 in the form
shown or to terminate the discharge end
of the blow-pipe therein, as the invention
has been practised by extending the conical
portion of the cylinder passage to the end
of the cylinder, or in other words, to adja-
cent to the furnace outlet opening 14 and
projecting the discharge end of the blow-
pipe outward through the opening 14 and
a short distance therebeyond. The shell or
cylinder 24 is preferably made of fire clay
or other suitable heat-resisting material.

It is evident from the foregoing descrip-
tion that in practising my improved glass
tube drawing process, molten glass is per-
mitted to flow down onto the rotating in-
clined blow-pipe at a distance to the rear of
its discharge end and to wind around, be
evenly distributed over, and flow down the
blow-pipe, due to the gravity action of the

- glass in conjunction with the inclination

45
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of the tube and also to the drawing action of -

the means 23, or other suitable drawing
means on the glass tubing. As the glass
flows down the blow-pipe 1t passes through
the highly and uniformly heated, gradually
restricted ‘passage 24* of the shell 24, and
thence from said highly heated portion into
a cooler zone,; as for instance, into an en-
larged outer end portion 24° of the shell pas-
sage, which is in communication with the at-
mosphere, thus causing a slight cooling or
increasing of the consistency of the molten
glass at the point of drawing thereof from
the blow-pipe and over the temperature
thereof within the restricted portion of
the shell. The glass quickly cools -and
acquires a substantially permanent set
form as it leaves the end of the blow-pipe
and emerges into the outer cooler atmos-
phere through the furnace opening 14. The
air pressure discharged into the tubing from
the blow-pipe 13, while preferably of only
one or two ounces pressure when drawing

smali tubing, is constant in its action instead

of spasmodic or periodical, as in the case of

manually blown tubes, and. tubing of more
-uniform and perfect character is therefore
‘produced than with the manual and‘other

processes heretofore employed.

In case it is desired to utilize my process

for the drawing of molten material in solid
c¢ylindrieal form it is only necessary to close
the communication between the interior of

“the blow-pipe and the source of air supply,

ot it can be accomplished by closing the dis-
charge end of the blow-pipe by mounting an
imperforate tip 33 on the discharge end of

a
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the blow-pipe, as shown in Fig. 8, which tip

is preferably of conical form.
It is found in practice that. glass drawn in

“cylindrical form with my process is not only

80

uniform and more perfect in its formation, -

_but is also practically free from the presence:

of air bubbles therein, due probably to the
flowing of the glass in a small stream onto
the blow-pipe and its winding on and flow-
ing in a thin, film-like body down the blow-
pipe, such action apparently causing an
elimination of air bubbles from within the
glass. : , ‘

While I have above described the glass as
flowing down the blow-pipe free from con-
tact with the inclosing shell 24, it has been
found in practice that the conical portion of
the tube inclosing shell may be partially
filled with glass and the thickness of the
glass film on the portion of the tube with-

out the restricted end of the shell regulated

by the size of the restricted end of the pas-
sage or the width of the annular space be-

85
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tween the blow-pipe and restricted end of '

the shell passage, as illustrated in Fig. 7.
To obtain this action, the flow of the molten
glass from the trough.3, when the drawing
18 first started, is greater than the outlet pas-

sage in the blow-pipe inclosing shell will.

permit to pass therefrom, thus causing a
backing-up of the molten glass within the
conical portion of the shell, after which the

~ feed of glass to the blow-pipe is reduced so

105

110

that it is approximately equal to the draw- -

pipe. :

This invention also contemplates the flow-
ing of molten glass from the trough 3, or
other source of supply, into the blow-pipe
inclosing shell or cylinder without first hav-
ing contact with or flowing onto the blow-
pipe. In such case the rotating of the shell
‘which would preferably be in the same di-
rection to the direction of rotation of -the
blow-pipe would cause an even distribution
of -the molten glass around the blow-pipe

ing of the glass from the end of the blow-

~and permit it to continuously flow from the

discharge end of the blow-pipe in the form
of a tube. These methods are not as prac-
tical, however, as the first above described,
namely, of permitting the glass to flow onto
and around the blow-pipe free from contact

115
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with the wall of the inclosing shell, unless

possibly at the point of passage of the blow-

pipe through the restricted end of the coni- -

cal passage of the shell, as there is not so
nuch possibility of collecting and retaining
airin the glass with the.form first described
as with the modified forms described.

I wish it understood that the forms of
apparatus herein described for practising
my invention are made for the purpose of
illustration and not- to restrict the scope of
the invention as defined in the claims, and
that the process is not limited to use in con-
nection with any particular apparatus,

Having thus described  my .invention,
what I claim as new, and desire to secure
by Letters Patent, is— . "

1. The method of continuously. forming
tubing from molten material, consisting in
supplying molten material to the outer sur-
face of a rotating member, drawing the ma-
terial from said member in tubular form,
and introducing fluid into the drawn tubing
through' said member.

2. The method of continuously forming
tubing from molten matter, consisting in
supplying matter in a fluid state to and
evenly distributing it on the outer surface
of a blow-pipe at the rear of its discharge
end and at one side of its axis, drawing the

- matter from the discharge end of the blow-
- pipe in tubular form, ‘the blow-pipe being
" inclined to facilitate such drawing, and

. 85

40

- discharge end, drawing the matter from the .

45
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- 80
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introducing fluid into the tubing through
the blow-pipe during the drawing operation.
3. The method of continuously forming
tubing from molten matter, consisting in
supplying matter in a fluid state to and
evenly distributing it on the outer surface
of a rotating blow-pipe at the rear of its

blow-pipe in tubular form, and introducing
a constant stream of fluid of even pressure
into the tubing through the blow-pipe dur-
ing the drawing operation. '

4. The method of forming fubing from

‘molten matter, consisting in supplying mat-
ter in a fluid state to and evenly distributing

- it on the outer surface of .an inclined rotat-
ing blow pipe at. the réat of its discharge

end, drawing the matter from the discharge

-end of the blow-pipe. in tubular form, and

introducing fluid into the tubing through
the blow-pipe during the drawing operation.
5. The method . of forming tubing from

molten matter, consisting in supplying mol-

ten matter to and evenly distributing it on
the outer surface of a blow-pipe at the rear
‘of its discharge end; maintaining the matter

in a highly heated atmosphere while on the.
. ‘blow-pipe, drawing the matter from the dis-
-charge end of the blow-pipe in tubular form,

and introducing o fluid into the tubing
‘through the blow-pipe during the drawing
‘operation.’. N - o

1,218,508

6. The method of forming tubing, con-’

sisting in supplying molten matter to and
evenly distributing it on the outer surface
of a blow-pipe at the rear of its discharge
end and in a highly heated atmosphere,
drawing the matter from the discharge end

70

of the blow pipe in tubular form, the blow- .

pipe being inclined to facilitate such draw-
ing
thrz)ugh the blow-pipe during the drawing
operation. o

and  Introducing fluid into the tubing

75

7. The method of forming tubing from -

molten matter, consisting in positioning a

rotating blow-pipe within a furnace in

which a high beat is maintained, supplying
molten matter to the surface of the blow-
pipe at the rear of its discharge end, draw-
ing the matter from the discharge end of

80

the blow-pipe in tubular form, and introduc-

ing a constant pressure fluid into the tubing

through the blow-pipe during the drawing’

operation.

8. The method of
molten matter, consisting in positioning a
rotating blow-pipe in- inclinéd position

within a furnace in ‘which a high heat is
maintained, supplying molten matter to the

forming tubipé"iﬁrom

- surface of the blow-pipe at the rear of its
-discharge end, drawing the matter from the

discharge end of the blow-pipe in tubular

85
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form, and introducing a constant pressure .
fluid into the tubing through the blow-pipe

during the drawing operation.

9. The method of forming tubing from
molten matter, consisting In permitting
molten matter to flow onto a rotating blow-
pipe at the rear ot its discharge end, draw-
ing the matter from the discharge end. of
the blow-pipe in tubular form, and intro-
ducing fluid into the tubing through the
blow-pipe during the drawing operation.

'10. The method of forming tubing . from
molten matter, consisting in permitting a

“stream of molten matter to flow onto an in-

clined rotating blow-pipe at the rear of its

discharge end and ab one side of its axis,

- drawing the matter from the discharge end

of the blow-pipe in tubular form, and intro-
ducing fluid into the drawn tubing through
the blow-pipe during the drawing opera-
tion. : L

100
105
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" 11. The method of forming tubing from

molten matter, consisting in rotating a blow-
pipe in a high temperature, permitting a

stream of molten matter to flow onto the

blow-pipe at the rear of its discharge end,
drawing the matter from the discharge end
of the blow-pipe in tubular form, and intro-

ducing fluid into the drawn tubing through

said blow-pipe. : :

12. The method of forming tubing from
inolten matter, consisting in rotating & blow-
pipe in inclined position in & highly heated

120

tmosphere, permitting molten matter to
%ow in o reguleted streem onto the blow- 18¢
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- pipe rotates and to flow down the same in
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pipe at the rear of its discharge end, draw-
ing the matter from the discharge end of the
blow-pipe in tubular form, the drawing be-
ing facilitated by the ‘inclination of the
blow-pipe, and introducing a fluid under a
light constant pressure into the tubing
through the blow-pipe during the drawing
operation. : :

13. The method of forming tubing from
molten matter, consisting in permitting the
molten matter to flow onto a highly heated

blow-pipe at the rear of its discharge end,

the blow-pipe being rotated to wind the mat-
ter thereon and being inclined to permit a
gravity flow of the matter down the blow-

pipe in encompassing relation thereto, draw- -

ing the matter in tubular form from the dis-
charge end of the blow-pipe, and introduc-
ing fluid under a light pressure into the tub-
ing through the blow-pipe during the draw-
ing operation.

14. The method of forming tubing from
molten matter, consisting in rotating a blow-

‘pipe in inclined position within a highly

heated chamber, permitting molten matter
to flow onto the blow-pipe at the rear of its
discharge end, to wind thereon as the blow-

encompassing relation thereto and: toward
its discharge end, drawing the matter in
tubular form from the discharge end of the
blow-pipe, and introducing a fluid of prede-

- termined pressure into the tubing during the

85
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drawing operation. :
15. The method of constantly drawing

glass tubing, consisting in permitting a reg- .

ulated stream of molten glass to flow con-
stantly onto a rotating blow-pipe at the rear
of its discharge end, whereby the glass is
wound around #nd evenly distributed on the
discharge end portion of the blow-pipe, con-

stantly drawing the glass in tubular form at

uniform speed from the discharge end of
the blow-pipe, and introducing a constant
pressure fiuid into the tubing through the
blow-pipe during the drawing operation.
16. The method of constantly drawing

- glass tubing, consisting in permitting a reg-

60
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ulated stream of molten glass to flow con-
stantly onto an ‘inclined rotating blow-pipe
at the rear of its discharge end whereby the
glass is wound around and evenly distrib-
uted on the discharge end portion of the
blow-pipe, constantly drawing the glass in
tubular form at uniform speed from the dis-
charge end of the blow-pipe, and introduc-
ing a-constant pressure fluid into the tubing

‘through the blow-pipe during the drawing

operation. :
17. The ‘method of forming glass tubing,
consisting in permitting molten glass-to flow
In a regulated stream onto a rotating in-
clined blow-pipe disposed in a highly heated
chamber, constantly drawing the glass at a
predetermined speed from the discharge end

2

of the blow-pipe, and introducing fluid un-
der light pressure into the tubing through
the blow-pipe during the drawing opera-
tion. : ‘

18. The method of forming glass tubing
from molten matter, consisting in constantly
supplying glass in a molten state to and
evenly distributing it on the outer surface
of an inclined blow-pipe disposed in a highly
heated temperature, .drawing the matter

-from the discharge end of the blow-pipe in

tubular form, and introducing a stream of
fluid under light pressure into the tubing
through the blow-pipe during the drawing
operation. ’

' 19. The method of continuously forming

glass tubing, consisting in constantly sup--

plying molten glass to and evenly distrib-
uting it on the outer surface of a rotating
inclined blow-pipe at the rear of its dis-
charge end, constantly drawing the' glass
from the blow-pipe in tubular form and at
uniform speed, and introducing fluid under
light pressure continually into the tubing
through the blow-pipe during the drawing
operation. =

20. The method of continuously forming
glass tubing, consisting in permitting molten
glass to flow in a regulated stream onto an
inclined rotating blow-pipe at the rear of
its discharge end, the gﬁlss winding around
and flowing down the blow-pipe and from
its discharge end in evenly distributed tubu-

- lar form, applying radiant heat uniformly .

to the glass on the blow-pipe, drawing the

glass at a constant continuous speed in tubu- -

lar form from the discharge end of the blow-

pipe, and introducing a fluid under a light

pressure into the tubing through the blow-
pipe during the drawing operation.

21. The method of forming glass tubing
from molten matter, consisting in rotating
a blow-pipe within a furnace and project-
ing the blow-pipe into a shell-like member
which has a restricted portion through
which the discharge end of -the blow-pipe
projects, applying radiant heat to the outer
surface of the blow-pipe from said shell, the
heat at the discharge end of the blow-pipe
being of lower temperature than the heat

applied to the blow-pipe at the rear restrict- -

ed portion of said shell, permitting molten
l%lass to flow in a'regulated stream onto the

low-pipe at the rear of the restricted por-
tion of the shell, and thence to flow down

-and around the blow-pipe in evenly “dis-

70
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80

"85

96
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160

108

118

116

120

tributed form, drawing the glass from the -

discharge end of the blow-pipe in tubular
form, and introducing fluid under light
pressure into the tubing through the blow-
pipe during the drawing operation.

~22. The method of forming glass tubing,
consisting in constantly rotating a blow-
pipe in inclined position in a furnace and
encompassing the discharge end portion of

125

130



10

)

the blow-pipe with a rotating shell disposed
within the furnace and throufh the medium
of which radiant heat is uniformly applied
to the blow-pipe, depositing molten glass
in a constant regulated stream onto the
blow-pipe at the rear of its discharge end

whereby the glass winds around and is -

evenly distributed over the discharge por-
tion of the blow-pipe and flows. down the
same, drawing the glass in tubular form at

‘a constant uniform speed from the dis-

- charge end of the blow-pipe, and constantly
_introducing a fluid under light pressure into

- 16

the tubing through the blow-pipe during the
drawing operation. ‘
" 93. The method of forming glass tubing,

* consisting in permitting molten glass to con-

20

tinually flow in a regulated stream onto an
inclined blow-pipe which is -constantly ro- .
tating at uniform speed whereby the glass'

- winds around and flows toward the dis-

25
30
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" molten material in cylindrical form,- con-

R

charge end of the blow-pipe, drawing the
glass from the end of the
continuous constant speed, introducing a
fluid under light pressure into the tubing
during the drawing opefation, the glass
being maintained In a high temperature
during the flowing of the same onto and
down the blow-pipe with the temperature
diminished at the discharge end portion of

the blow-pipe. ‘

924, The method of continuously drawing

molten material in cylindrical form, con-.
sisting in supplying molten material to the ,

outer surface of & rotating member, and

" drawing the material from said member in

cylindrical form. .

25. The method. of continuously drawing
molten material in cylindrical form, consist-
ing in ‘supplying molten material to the
outer surface of an axially inelined élongat-
ed circular member, and drawing it from

‘said member in cylindrical form.

26. The method of continuously drawing
molten material in cylindrical form, consist-
ing in s_ufp]ying molten material to the
outer surface of an inclined rotating cir-
cular member, and drawing the material
from said member in cylindrical form.

' 97. The method of continuously drawing

sisting in constantly supplying material to
the outer surface ‘of an inclined rotating
member of elongated circular form, and

continually drawing the material from said

member in cylindrical form the portion of
%he material on the member being of tubular
orm. . : : o
_28. The method of drawing molten mate-
rial in cylindrical form, consisting in sup-

plying- molten material to and evenly dis-’

tributing it on -the outer surface of an in-

_clined rotating member of elongated cir-

&5

cular form, maintaining the material in &

highly heated temperature while on the.

|

- drical form.

blow-pipe. at a-

/ and
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member, and drawing the material from one
end of said member in cylindrical form.
29. The method of drawing.olten mate-

rial in cylindrical form, consisting in posi-

tioning a rotating elongated circular mem-

‘ber within a furnace in which a high heat

is maintained, supplying molten material to
the surface of said member at the rear of
its drawing-off end, and drawing the mate-
rial from an end of said member in cylin-

30. The method of continuousl drawing
molten material in cylindrical. form, con-
sisting in permitting molten material to
flow onto an elongated circular rotating
‘member at the rear of its drawing-off end,
and -drawing the matter from an end of
said member in cylindrical form.

31. The method of continuously drawing
molten matter in cylindrical form, consist-
ing in permitting a stream of molten mat-.
ter to flow onto an inclined rotating mem-
ber of elongated circular form at the rear
of its drawing-off end, and drawin the

"matter from an end of said member in cy-

lindrical form. . )
~ 32. The method of drawing mélten mat-

70

75

80

85

90.

ter in cylindrical form, consisting in ro-

tating an elongated circular member within
a furnace, permitting molten matter to

95

flow in a regulated stream onto said mem- -

ber at the rear of its drawing-off end, main-
taining said member in a high temperature
which. is diminished at the drawing-off end
‘portion of the member, and drawing the

matter from said member in cylin rical
. form. : -

- 83. The method of drawing molten mate-
rial in cylindrical form, consisting in con-
stantly rotating an elongated circular mem-.
ber in inclined position in a furnace and
encomgmssing the drawing-off .end portion
thereo
in the furnace and through the medium of
which radiant heat is distributed to the
member, depositing molten matter in a con-
stant regulated stream onto said member at
the rear of its drawing-off end whereby the
matter winds around and is evenly -dis-

tributed over a portion of said membe¥ and

with a rotating shell disposed with- .

100

108
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118

fiows down the same, and drawing the mat- .

ter in cylindrical form at a constant uni-

form speed from the drawing-off end of

said member. : T

"84, The method of forming molten mate-
rial in eylindrical form, comsistin in per-
mitting the molten material to flow onto
one portion of a rotating member of elon-
gate
drawing it from another portion of the
member in complete envelopirg - relation:
gthereto. g

circular form transversely thereof, b
425

120

85. The metﬁod of forming molten mate. -
rial in cylindrical. form, consisting,_in:pgé; iio

‘mitting the agteriel to flow in & regulated
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stream onto one portion of a rotating mem-

ber of elongated circular form and to be dis-

charged evenly thereover, and drawing it
in cylindrical form from another portion
of the member lengthwise thereof and in
a plane at an angle to a vertical. .

86. The method of forming tubing in a
continuous manner, consisting in permit-
ting molten material to flow onto one por-
tion of a rotating member, and drawing

.the material in tubular form from another

portion of said member lengthwise thereof.
the interior of the tubing being in com-
munication with a source of fluid supply
through said member.. :
87. The -method of forming tubing in a
continuous manner, consisting in permit-
ting molten material to flow onto one por-
tion of a rotating member, and drawing
the material in tubular form from an.
other portion of said member lengthwise
thereof in substantially a horizontal plane,

the interior of the tubing being in com-
.munication with a source

of fluid supply
through said member.

38. The method of drawing molten mate-
rial in cylindrical form, consisting in con-
stantly rotating  an elongated circular mem-
ber in a furnace and encompassing the
drawing-off end - portion thereof with a

°

-shell disp(')sed within the furnace ahd'

through the medium of which radiant heat
is distributed to the member, depositing

around and is evenly distributed over a
portion of said member and flows down the

-same, and drawing the matter in cylindri-

cal form at a constant uniform speed from
the drawing-off end of said member. -

39. The method of drawing molten mate-
rial in. cylindrical form, consisting in con-
stantly rotating an elongated circular mem-
ber in inclined position in a furnace and
encompassing a portion thereof with a shell
disposed within the furnace and through
the medium of which radiant heat is dis-
tributed to the member, depositing molten

- matter in a constant regulated stream, onto
sald member at the rear of its drawing-off

end whereby the matter winds around and

is evenly distributed over a portion of said-

member and flows down the same through
said shell, and drawing the matter in cy-
lindrical form at a constant uniform speed
from the drawing-off end of said member.
In testimony whereof, I have hereunto
signed my name to this specification,
EDWARD DANNER.

_molten matter in a constant regulated -
stream. onto said member at the rear of its
drawing-off end whereby the matter winds.
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