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To all whom-it may corcern:
Be it known that I, AUGUST RASPILLAIRE,

- a citizén of the United States, residing at

10

Morgantown, in-the county of Monongalia

‘and State ot West Virginia, have invented

new and useful Improvements in Machines

for Making Glass Articles, of which the fol—A

lowing is & speblhc‘mtlon

- This invention relates to machines for

making glass articles,and it is in the nature of

Can 1mpr0vement upen the machine disclosed

15

- seription.

‘made by said drawings an

by my contemporaneously-pending  applica-
tion, Serial No. 148,391, filed March 18,1903.

The invention is shown in one sunple and
convenient embodiment thereof in -the ac-

_companying drawings, forming a part. of this

spectficatipn, which embodiment will be sét
forth at length in:the following aescnptlon
whilé the: novelty of the invéntion will be
embraced’ by the claims succeeding such de-
-1 wish to state at this pomt that
X do not limit myself to the precise disclosure

§ description, for

~ material varigtions asto a number of features

‘may be adopted Wlthm ‘the scope of my

clauns

o

The objects and advantages of the inven-
tion will be f‘ully set forth in such descnp—
tion. " :

Referring to said drawings, qure 1:is a
front elevatlon of a machine including my.
invention. Fig. 2 is a cross-sectional eleva-
tionof the same. Fig. 3 is.a perspective

view of the apparatus, showmor the manner.
-of drawing the glass.
“of the core shown in the precedlng figures,

Fig. 4 is an end view

~.and Fig: 5is 4 bottom plan viewof thesame.

 Fig. 61s 8’
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- said modified pluncrer -opene

.50
- “tained within any Suitable receptacle, suchas’

rspective view of the plunger.
Fig. 7is & lﬁ(
the leading end of the drawn glass, showing
said ‘head as opened to. effect the detach—
ment of the glass therefrom: Fig. 8 is a view

in elevation of a modlﬁed form. of inachine.
- Fig. 91s a top plan view of the modrﬁed form |

of plunger and Fig. 10is a perspective view of

to secure the

separation of the glass sheet therefrom. *
ike characters denote like parts through—

out the several figures.’

The molten glassto be drawn may be con-

that denoted by 2. * The receptacle 2 may be

the: fox ehearth of a olass melting tank of the

“tom.

_the grticle is to be he\acronal OT Cy lmdncal

into the chamber 5 an

e view of the plunger-head and-

tion of water into said wabers chi

ordmam kind. The glass, in practlce is .
melted :in said wank and ﬂows therefrom by 55
way of an aperture opening mto ‘such fore-
hearth.

The machine 1llustrated mcludes in its or-
ganization a core and means for drawing the
molten glass from a receptacle, such as that 6o
hereinbefore denoted by 2, and placing such
molten glass around the core. -

The core illustrated is denoted by 3, and it
is approximately of yoke form—that is to
say, 1t comprises a horizontal bottom and 65
vermcal sides rising from the ends of said bot- ..
'In other w ords, the core is of skeleton
form, and it may be made from any desirable
material or size. The shape illustrated of
course is a simple and cornvenient one. The 70
shape of the core will be altered to accord -
vmh the shape of the article it.is desired te)
draw—oblong when the article is to be tubu-
larly oblong, he\acronal or cylindrical when
or of other shape when the article to be drawn 75
is of other tubular shape. The corecontains
interiorly two chambers, as 4 and 5, into the
chamber 4 of which air may be dlrected
while into the chamber 5 water may be di-
rected, or instead of air and water equlvalent.
coohnor agents may be- directed into such, -
chambers.. For exam ple, I might direct air
water into the cham-
ber 4, but prefer to have the relation herein--

‘8o

85.

-before stated. The two chambers are sepa~

rated from each other in some desirable man:
ner. In the bottom of the core 3 is a longi- ~
tudinal slot 6, into which the zur—chamber 4

cpens. In fact said’slot constitutes ait out~ go

let or delivery mouth for the air-chamber 4;

and it is represented as extending prachcall} i
the entire length of the cross—bar or, horizoht

tal portion of The core.. The tops of thé sidg
bars or vertical branches of:the, core 3 are os
closed, therefore, to similarly close the two, °
chamberb therein at such. points. A, water- ..
supply pipe, as 7, is connected with the upper  ““
side of the éross- ~bar of the 3 -oke substantially,
centrally thereof, while waler-outlet pipes, as
8, lead from the said water chamber or com-
partment af the upper _ends :of . the, side .
branches of the core. Upon the, introdiic-
ambér. by
way of the supply-pipe 7.such water will cir+ 103
culate through- the Water—chamber angd. Wx’i SR

ok

100




o

pass out the outlet-pipes 8, the water during
it circulation through such water-chamber
effectually cooling the core, so that when the
lass is drawn around the same, as will here-
Inafter appear, the possibility of such glass
sticking against the horizontal bar of the core

_as it is elevated above the level of the molten

mass in the receptacle 2 is eliminated. . The

_ water therefore cools or chills the core, and in

10

5

addition to this it also chills the glass at
about the level of the molten mass in the re-
ceptacle 2 and-in this case aids the air-blast

‘hereinafter described, which is utilized for

chilling the interior of the tubular or hollow
article at or about the drawing-point. By
virtue of this chilling at the place indicated
I am enabled to draw articles of thicker glass

- - ‘than where an outside chilling is used and

20

also equalize the heat of the molten mass of
glass, which: is more liable to chill in its outer:

portion. In practice and prior to a draw the
core is lowered to a position in proximity to

_. the Ievel of the molten bath of mass of glass,

25

at which time the water is caused to circulate
through: the core to secure the advantages

" set forth.  In practice the several pipes 7

.- and 8'will be supported for sliding movement

30°

< wise fitte

35
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in- suitable ‘guides-carried by a cross-head,
“whereby the core can be bodily raised and
lowered, it being lifted, as will hereinafter

appear, out of the drawn article. .
: ’Air‘—supgjly pipes; as 9, are tapped orother-
into the tops of the side branches
of the core and open into the air-chamber 4
thereof to supply air to the molten bath or
mass at ap%ll‘qximately the drawing-point,
which air chills the glass at the drawing-
point, so- that the draw when lifted around
the core which shapes it will maintain its set
condition. In other words, the air prevents

““that part of the draw which is free of the

45

core from collapsing or warpinf
As will hereinafter appear,

1 i .magz empIoPr
an auxiliary air-supply device. This auxil-

iary sir-supply deviceenables the glass to: be:

" drawn more rapidly and results in -its quicker

. cooling and sétting. Its use, however, is/

So

55

6o

. flow into their chambers in the hollow core.

not essential, for I can chill the glass by the

primary chilling means to such an extent as | v :
- of a band, vertically movable in and shaped

to prevent its collapse or bellying inward.

- The prineipal advantage derived, therefore,
from the auxiliary air-supply device is the ;

fact that rapidity of work is assured by its
presence. ’ o :

As previously set forth, the core in opera-
tion is lowered to bring the under side of its
cross-bar in proximity to the level of the
molten bath or mass in the forehearth or

‘other receptacle 2, and just prior to the draw
‘water and air, through the operation of suit--

able cocks, (not shown,) are.permitted to

' The air from the air-chamber of the core is

delivered by way of the slot 6 directly on
top;of . the molten material, and as the

. 839,421

draw is elevated upward and around and in -

contact with the core the mass is chilled
within the draw, so as to-absolutely prevent

‘the collapse of the free portions of the draw

when the latter, which is in tubular form, sur-
rounds the core. During the drawing oper-
ation the core is stationary or at rest, where-
by the air is delivered interiorly of the draw
and at substantially the level of the molten

‘bath throughout the entire draw.' The air,

rising, passes upward betweén the horizontal
bar of the. core and glass draw, so as to avoid

unnecessary friction between its parts and to

provide an air-cushion between the same.
The plunger is denoted in a general way

by 10, and it is supported, like the core, for

rising and falling-movement. Said plunger
includes in its construction a body 11, having
a removable head or bait proper, as 12, the
head being removable to facilitate the dis-

10

75

8o.

8¢

connection of the draw or set glass tube, cyl- .

inder, or other inclosed part, from the plun-
ger-body. The plunger is adapted to dip
into. the miolten bath in the receptacle 2 and

to be raised upward therefrom, and as the.

latter operation takes place the glass is

"drawn from the receptacle by the plunger.

The plunger is adapted to surround thecore,
and 1ts shape is approximately the same as
that of the core, »tIllge plunger preferably hav-
ing a close fit around the core. The plunger-

' body presents & form thatis practically ob-

long in plan, and it has in its lower edge ex-
teriorly thereof a rabbet into which the head
12 is set; means of a suitable nature being
%%vided to detachably unite the two parts.
When the plunger is lowered into the molten
bath or mass it does not, of .course, leave the
core. ST

In the inner face of the removable head or
bait 12 of the plunger is formed a groove 13

‘of unbroken or continuous form, into which .

the molten mass, as the plunger is dipped

thereinto, can flow, and as will hereinatter

appear I compress the molten glass in such

groove in order to initially chill the same at
such place and to assure its firm adherence .
to the plunger-head. Seated within the

groove 13 is a presser-device 14 in the shape

to agree with the groove. The groove, how-
ever, is deeper than the band to permit the
vertical movement set forth. At the oppo-
site ends of the plunger-body 11 and ful-
crumed between their ends upon the forward
and rear sides of said body. are levers; as 15,
suitably connected at their outer ends by
cross-pieces, as 16, from the centers of which

Tatter ropes or cables, as 17, extend upward,
. by drawing upon which the presser device

can be lowered through the medium of said
levers and their connections, now to be de-
scribed. Links, as 18, are pivotally con-

nected to the inner arms of the several levers:
15 and are likewise jointed to- the presser de-

90 ‘.

95
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839,421

vice 14 near the opposite ends thereof, coiled
Fush—spr}ngs,; as 19, surrounding the several
inks being provided to.normally hold the

-said presser device .eleyated. When the

plunger is dipped into the mass of molten-

- glass'and.when the latter has passed into the

10

5

20
- for it may be actuated in any other desirable

25

3

.40

5

groove 13 of the plunger-head or bait 12, the
presser device is forced downward by pulling
the ropes 17 upward so as to compress the
glass into the groove and against the bottom
thereof and assure the leading edge of the
draw-adhering to the bait as the draiv is ele-
vated. " In addition to this the presser de-
vice also initially chills the leading edge of
the draw. When the ropes 17 are released,
the springs 19, of course, return the presser
device to 1ts primary position in contact with
the lower edge of the body of the plunger. I
have described the presser device 14 as being
matniually operable. This is not essential,

way.

. In operation the core 3 is lowered until its
horizontal bar or transverse portion is at’

aboit the level of the molten glass, at which

.time both air and water are directed into said
At this point the plunger, including, of |

core.
course, the head or bait 12 thereof, is lowered
into the molten bath, after which the presser

‘device 14 is operated, as previously described

The. plunger is then elevated, drawing the
#lass. therewith and carrying it around the

core 'which shapes the glass, the draw agree--

ing in contour with that of the core in plan
view. As the core thus far described is of
oblong form, the draw will be of a similar
shape. The water of course cools or chills
the core, and the air aids this result and alsc
chills the level of the molten glass at the
drawing-point. The air also flows upward
between the glass and core for the purpose

hereinbefore set forth.  When the plunger is-

- lifted above the core a desired distance, the

-
o)

6o

[
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.tube of glassisseparated from the molten bath

in some suitable manner—as, for example,
by means of shears. During the draw the
core of course is stationary. When, how-
-ever, a draw of a suitable length has been ob-
tainéd, the core is lifted out of the tube of
glass. The tube of glass, with the plunger-
head attached thereto, can be removed from
the body of the plunger and can be intro-
duced into a heating-furnace (not shown) for
a short while as -a preliminary annealing.
After being removed from such furnace the

“glass, with 1ts attiched plunger-head or bait,

can be transported by means of a crane (not
illustrated) to an annealing-oven to toughen
the glass. When the glass is annealed, it is
removed from the annealing-furnace with the

plunger-head or bait attached thereto. The

plunger-head is then removed from the bait,
and to facilitate this operation’said plunger-
head consists of two hingedly-connected sec-
tiens which can be opened to bring about the

‘tions for the exit of air therefrom:.

“understood, 1s open.

8

result set forth. When the plunger-head is
In its operative position, the two hingedly-
connected sections of course are united to
each other. . S T L

Although the glass when detacheéd ‘from
the bait is tubular, it presents two large flat
portions which are separated from the curved

portions of the draw so as to form two flat

sheets.  The said flat portions may be sepa-
rated from the curved portions in any de-
sirable, way to form the sheets, and such
sheets will be found to be without flaws or
burns. As the bait when dipped into. the
molten glass is cool or comparatively so, the
molten glass will not stick to it, but is simplv

head, thereby preventing the cracking or
breaking of the glass due to contraction and
expansion. C o

A machine constructed as hereinbefore de-
scribed prevents the collapse or shrinkage of
the sheet-glass during the drawing operation
and the cracking or breaking of the glass at
the point where it is united to the bait and
also . facilitates the separation of the glass
from the bait after the draw. ’

The aiv-blast hereinbefore described ini-
tially chills the molten bath within the draw,
so as to avoid the possibility of the.draw or
the free portions thereof collapsing when the

jQ

75

8o

.hookedinto the groove of the bait or plunger-

85
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core is inclosed or partially inclosed by such .

draw. The core maintains the draw in a
stretched condition. ,

I provide auxiliary cooling or setting -

means for the glass, as hereinbefore stated;
but of course said auxiliary:cooling means
may be omitted. By their provision, how-
ever, rapidity of work is assured. The aux-
iliary cooling or air-supply means illustrated
will now be set forth. A horizontal pipe is
represented at 20, located above and in paral-
lelism with tlie cross-bar of the core 3. This
pipe consists of two sections suitably con-
nected, and air-supply pipes, as 21, are con-
nected with such pipe-sections, which, it will
be observed, have a multiplicity of perfora--
This air
is directed into the draw at a point above the
level of the molten bath and serves, as pre-
viously set forth, to augment the effect of the
main air-supply. The pipe 20 may be united
with the core or may be separate therefrom,
as deemed desirable. It does not, of course,
come in contact with the draw. The air ris-
ing into the interior of the draw both from
the main and auxiliary air-supply means
passes out of the top of the draw, which, asis
The auxiliary air-sup-
ply pipe 20 is of course removed from. the
draw with the core 3. . . R

In Figs. 8 to 10 I have illustrated g modi-
fied form of the apparatus, which I will now
describe: The core represented in these fig-
ures consists of two parts, each deénoted
by 22 and hollow and vertically disposed.

I00
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20

. core 3.

4

Water supply and outlet pipes (ea.ch denoted
by 23)are connected with the top of the core.

parts 22, so as to secure the circulation of
water through. the said core parts to chill or
cool the same precisely as the case with the
This result, however, may be other-
wise accomplished. For example, the core
parts might be covered with asbestos. The
plunger is denoted by 24 and is in the form of
two hingedly-connected sections which ap-
proach each other between their ends and
which are widened at their ends to present

sleeve-like parts 25 to traverse the two core-

parts 22 on the lowering and raising of the
Flunger. This plunger is grooved exactly
ke the plunger hereinbefore described and
operates in practically the same manner, 1t
does not, however, draw a tube, but draws a
sheet of glass with two tubular parts con-
nected to its énds surrounding the core parts,

- “which tubular parts are subsequently discon-

25

30

nected from the intermediate flat portion to
form a sheet of glass. The core parts keep
the sheet of glass drawn from the bath or
molten mass in a stretched condition. At a
predetermined point in the height of the two
core parts 22 they are of less diameter than
the lower part thereof, so as to facilitate the
separation of the sheet from such core parts
after the draw. The operation of draw-
ing the glass with the modified form of appa-
ratus, the annealing, and other steps in the
procedure are substantially the same as

" those hereinbefore indicated and need not,

.40.

45

- shape of the core.

g0

55

therefore, be repeated.  The core in both of

‘the forms hereinbefore described is cham-

bered for the circulation of water, the water-
chambers except for the inlets and outlets
thereof being imperforate.

It will be observed that according to myv
invention the core determines the shape of
the ““draw,” the glass being drawn about the
core in practically operative contact there-
with,. Wlll)ereby the core gives shape to the
draw.. If the core be oblong in configusation,
the draw will be a tubular oblong. - If it be
hexagonal in shape, the draw will corre-
spond thereto; and so on, according to the
The air-which may be in-
troduced into the draw is not intended to

and does not, in fact, perform any function

with relation to shaping or maintaining the
shape.of the draw, but is intended when used
to assist in chilling the draw in order to give
it “set’’ and to lubricate the' core, as it

- were—that is to say, to form a thin film of

6o

65,

" air about the core to assist in preventing the

lass sticking. to the material of the eore.
uch air is not intended to in any manner
assist in either initiating or maintaining the
shape of the draw, but when used is used
merelyfor the purpose of assisting in the chill-
ing action and lesséning the possibility of the
glass adhering to the material of the core.
This is an idea radically distinguished from

.result. .

839,421

apparatus in which air is introduced into a
draw for the purpose of filling out the spacein-
closed by the draw, preventing the collapse

of the walls of the draw, and maintaining the.

shape of the draw. Heretofore in the art of
mechanical glass-drawing, so far as I am
aware, it has been possible only to draw cyl-
inders, and this has been proposed-to be done

by utilizing a cylindrical-shaped bait which - ‘
initially will draw glass in cylindrical form’

from the molten bath and then maintain that
cylindrical form by proposing to introduce
into the draw justasufficient quantity of air to
maintain that cylindrical form. My inven-

- tion contemplates no such idea, but rather to
give form to the draw by the core, against .
which core the glass in the act of drawing’is

in actual operative contact, whereby the
shape of the draw will accord with the shape
of the core. When'it is desired'to introduce
air into the draw to facilitate, as it may be,
the cooling of the glass and prevent possible

clinging of the glass to the material of the .

o

75
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core, the air does not perform any: function

whatever inrelation to the shape of the draw,

but serves merely as a cooling or chilling and
lubricating agent. o
A distinet broad characteristic of my in-
vention resides in the utilization of a core
about which the glass is drawn and with

90

95

which the glass is In operative contact suffi-

cient to give the shape -to the draw without "

the use of auxiliary means for determining
or altering the shape of the draw.

When the core is of oblong configuration,
such as illustrated in the drawings in my ap-

plication, the draw will be of oblong tubular -

configuration—that is to say, it will havetwo

‘straight flat sides joined together at the ends

by semicircular portions—and the draw when

removed may beseparated at the ends to form

two flat sheets of glass, dispensing with the
necessity of the usual necessary flattening
process, which has been found éssential where
glass is drawn in cylinders. This idea is a

‘valuable one, materially cheapening the proc-

ess of mechanically drawing or producing
flat sheets of glass, and, so far as I am aware,
no one prior to my invention has proposed or
has sucgeeded in accomplishing this desirable

Having thus described the invention; what
I claim is— o

1. In a machine of the class described, the
combination of ‘a core having water and air

chambers, the air-chamber having an outlet, .

means for delivering air 'and water into the
core, means for drawing glass around the
core, and supplemental air-supply. means
situated at a point above said outlet. '

2. In a machine of the class 'd_esc'ri.b'ed._

means for drawing glass in tubular form from
a glass-bath, and means for directing a cool-
ing agent into the draw simultaneously at

different points in its height.

. 100
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S.
" ering a cooling agent into the draw at a

* combination of. a core, and a plunger sur-:
‘reunding the core-and arranged to dip into.

I0

15

vice seated in the groove and adapted to.

2%
- Taeans for imparting a working movement to
" said presser device. '

839,421

3. In a machine of the class described,
means for drawing glass in tubular form from
a glass-hath, means for directing a cooling

agentinto the draw at approximately the level
of the bath, and independent means for deliv-

higher point. : :
4. Tn a machine of the class described, the

8 -glass-bath and to draw glass therefrom
around the core, the plunger having a groove
to receive the molten material; and means

--for compressing the molten material intosaid

groove.

5. In a machine of the class described, the

_combination of a core, and a plunger sur-
“rounding the core and arranged to.dip mto
.- a glass-bath and to draw glass therefrom
“zo-

around the core, the plunger having a groove
to receive the molten material, a presser de-

ress the molten material against the bottom

of the draw, means for normally holding the
presser device in 1ts ineffective position, and

- 6. In a machine of the class described, the

combination of a core, and a plunger sur-

rounding the core and arranged to dip into
a glass-bath and to draw gﬁa«ss therefrom
around the core, the plunger having a groove
to receive the molten material, a presser de-
vice seated in the groove and adapted to
press the molten material against the bottom
of said groove, vieldable means for normally
holding the presser device in an ineffective

5 3

30.

35

position, and independent means for impart--

mg a working movement to the presser de-
vice. , .

7. In a machine of the class described, a
glass-drawing bait having a groove to receive
molten glass from a bath, and means for
compressing the molten material in said
groove. : o

8. In a machine of the class described,
means for drawing glass in tubular form from
a glass-bath, and means for directing a cool-
ing agent into the draw interiorly thereof at
uniform but different points in the height of
the draw. '

In testimony whereof I have hereunto set

my hand in presence of - two subscribing wit-

nesses. ‘ .
AUGUST RASPILLAIRE.
Witnesses: .
Jessie MORR1s,
Jas. A. MEREDITH.
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