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UNITED STATES PATENT OFFICE.

THOMAS B. ATTERBURY AND WASHINGTON BECK, OF PITTSBURG, PA.

IMPROVEMENT IN MACHINES FOR SHAPING AND FINISHING OPEN-ENDED GLASSWARE.

Specification forming part of Letters Patent No. 214,345, dated April 15, 1879 ; application filed
January 27, 1879,

To all whom it may concern:

Beitknownthat we, THOMAS B. ATTERBURY
and WASHINGTON BECK both of Pittsburg,
county of Allegheny, State of Pennsylvqma,
have invented or discovered a new and useful
Improvement in Machines for Shaping and
Finishing Open - Ended Tuobular Glassware;
and we do hereby declare the following to be
a full, clear, concise, and exact description of
the invention, reference being had to the ac-
companying drawings, making a part of this
specification, in which—Ilike letters indicating
like parts—

Figure 1, Sheet 1, is a parspective view of
our 1mp10ved machme, showing the same as
adapted to_opening out, shaping, and finish-
ing the ends of hollow tubular or open-ended
articles of glassware. Fig. 2 is a like view of
a detached portion of the same. T'ig.3 shows
a section through the main drwmg -shaft in
the line z x, Flg 1. Fig. 4, Sheet 2, is an en-
larged perspective view of a detached portion
of our machine, showing the same as adapted
to the shaping ‘and hmshmg of both the inside
and outside of glass articles; and Fig.5 shows
a longitudinal vertical section through the
driving-shaft and attached mechanism, illus-
trative of a modification presently to be de-
seribed.

Our present improvement relates to mech-
anism for opening out or perforating and open-
ing out, shaping, and finishing either the in-
side or outsule or both inside and outside, of
open-ended hollow or tubular articles of glass-
ware.

In Figs. 1 and 2, Sheet 1 of the drawings,
we have illustrated our improvement as ar-
ranged for perforating, opening out, shaping
and finishing the interior of glass articles, in
which A represents the table or base of the
machine, supported in any convenient way, as
by posts A’. Two or more plumber - blocks,
B' rest on the table, and in these blocks is
_]ournaled a hollow or tubular driving-shaft,
B, to which rotary motion is given by band
wheel D, the shaft being held in place by one
or more collars, d,Fig.5. Extending through
the interior of this shaft is a lon gitadinally-
moving rod, b, which is operated by a sliding
frame, I H', the vertical arm H' of which is

journaled to the rear end of the rod b by a
suitable box, b/, or otherwise, while the hori-
zontal bar H extends along under the table,
through suitable guides or boxes 1/, to or ad-
Jjacent to the operator’s stand, where it is con-
nected to a treadle, K, by a bell - crank le-
ver, K/, and link k k, the length of which is
made adjustable by nut and serew ki, and also
detachable or separable by hooks %2

As the workman presses upon the treadle
K the rod b will be drawn backward, and the
extent of this movement can be regulated by
means of the adjustable link % k.

Upon releasing the treadle the rod b will be
carried forward by the spring h. If preferred,
however, the treadle K may be attached toan
arm projecting out from the front side of the -
lever K/, and by arranging the spring % to op-
erate in the opposite direction the movements
of the rod b will be reversed, the treadle giv-
ing it a forward movement and the spring a
backward movement.

To the front end of the shaft B is remova-
bly attached an oval or convex-faced disk, C.
In the face of this disk are cut one or more
curved dovetail grooves, s/, concentric, by pref-
erence, with the curved face, and describing
in outline an are of a circle. We have shown
two such grooves cut in line across the face of
the disk, and stems ¢, having tongues s, cor-
responding to the grooves, move back and forth
within them.

To each of the adjacent ends of these stems
is attached by threaded socket and pin con-
nection, or otherwise, one-half of a conical or
tapering, and preferably sharp pointed, inside
opening and finishing tool ¢ @. The adjust-
ment of these parts is such that when closed,
as shown in Fig. 1, the parts of the tool a a
will fit together so as to form a sharp-pointed
perforating cone or mandrel,and when opened
or separated, as in Fig. 2, the opposite outer
faces of these tools may be either parallel, or
more or less inclined, either toward the base
or point, according to the shape or form de-
sired in the interior of the article.

In case a cylindrical form is desired, as in
the base of “glip” lamp-chimneys, the taper of
the tool @ is so proportioned with relation to
the distance it is to move ontward and to the
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curve in which it is moved by the stems e¢that
when opened the outer edges or faces of the
tool may be parallel; or if, in opening and
finishing bottle-mouths or other articles, it is
desired to haveacontracted or+ choke” mouth,
it can readily be effected by changing the: re-
lation of the taper and curve mentioned. This
may be done either Ly substituting another
disk, C, having its stems ¢ and tools @ moving
in an are of different radius, so as to open the
tools to the desired angle; or, practically, the
same result can be attained by removing the
tools a a and substituting others therefor hav-
ing different form, such that when opened out
the opposite edges or faces shall sustain the
desired relation to each other and give thein-
terior of the article a tapering form, contract-
ing either toward the end, so as to make :
choke-mouth, as in some kinds of bottles, or
contracting inward, giving a bell-month or
flaring end, as in ordinary lamp - chimneys;
also, in or around such mterior - expansible
tool, or the parts of the same, one or more
beads may be made¢ adapted: to form a corre-
sponding groove or depression in the inner
wall of the article, and such beaded opening
or expanding tools may be used to form or
shape beaded Tamp-chimneys or bottle:necks
having an interior groove or depression for re-
ceiving the expansion of the. cork or stopper.

Motion is given to the stems: ¢ and tools a
by means of a sliding hub or sleeve, I, keved
to the innerend of the rod b by a pin, e, which
passes through and moves back and forth in
longitudinal slots:¢’ in the hollow shaft B, so
that therod and hubmay move endwise within
and upon the shaft, and yet will be rotated by
the shaft. The hub E ecarries a wheel, F, or
equivalent radial arms, to which are attached
rods 7 r, arranged in the plane of the stems e,
through the outer ends of which they pass at
¢’. These rods are inclined to the longitudi-
nal line of motion of the hub E, and we have
shown them diverging toward the disk C, so
that upon being moved backward by attach-
ment to rod b the tools @ will be opened out,
and upon being moved forward such tools will
be closed together.

The operation of these devices in perforat-
ing, opening out, and finishing the ends of
glass articles wili be presently described.

In Fig. 4 we have shown our improved ma-
chine arranged to shape and finish both the
inside and outside of the article at one opera-
tion. AsDeforedescribed, the interior tools, a,
are operated by stems ¢, moving in the arc of
a circle through their conunection with hub E
and inclined rods ». We also arrange a set
of stems, w w, preferably at right angles to the
stems ¢ ¢, and they may move in curved slots
cut in the face of the disk, as before deseribed
or they may slide or move on the face itself,
as shown in the drawings, and Le held and
guided by bolts ' passing through slots y.
To these stems 1 are secured, by socket and
pin 2/, outside formers, 2z, having any desired
form of working tace, as presently described,

and they are operated toward and from each
other by inclined rods #’ passing through the
ends of the stems, as at w?, and attached to
the wheel F or to equivalent radial arms. We
have shown the rods ' converging toward the
disk C, while the rods » diverge from such
disk. As thus arranged, upon moving the
hub E backward by pressing upon the treadle
K the exterior tools, 2, will: be closed down
upon, and the interior tools will be opened out
against the interposed article; and upon re:
leasing the treadle the spring & will close the
interior and open out the exterior tools. Both
sets of tools will thus co-operate to shape and
finish the interior and exterior of the article at
one operation,

By using two sliding hubs instead of one,one
arranged to operate inrear of the other,and at-
taching one set of inclined rods to each hub,
the interior and exterior tools may be operated
separately, suitable connections being made
from each hub to the sliding frame H H/, sub-
stantially as before deseribed ; and by employ-
ing any suitable connection between sach hubs
the operator ean use both sets of tools or either
set at pleasure.

If preferred, the upright bar H’ of the slid-
ing frame may be connected directly to the
hub: 15 and the rod b dispensed with. We pre-
fer, however, the arrangement shown,

In Fig. 5 we have shown exterior shaping-
tools, z, arranged and operated substantially
as described, in conneetion with a solid man-
drel, m, which is journaled loosely in the end
of the shaft B, and held therein by pin or screw
%, projecting into a circumnferential groove, ',
made on the inner end of the mandrel.  As
thus arranged, the mandrel will not be rotated
by the shaft B, Any desired form may, there-
fore, be given to this mandrel, and the glass
article being worked down upon it by the out-
side formers, z, will receive a form on its in-
terior corresponding to the form of the man-
drel, whether oval, angular, or other form,
while at the same time the article being sup-
ported by the mandrel its exterior will be
shaped and finished as desired. When such
solid mandrel is employed the tools ¢ and
stems ¢ may be removed.

In operating our improved machine the driv-
ing-shaft is rotated with some rapidity, and
the end of the glass article to be shaped and
finished being properly heated is presented to
the tool a. 1f such end is already opened the
article may be passed onto the tool; butif no
opening is made a suitable one may be made
with the sharp point of the tool by confining
the air in the interior of the article, and then
pressing the end against the sharp point.
When the article is properly placed on the tool
a, or its equivalent mandrel, the treadle K is
depressed, and either the inside or outside
tools, or both inside and outside tools, are
brought into action, the inside toolsexpanding
or opening out the interior of the article to the
desired size, and the exterior tools closing
down upon the same, and by rotating the tools
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inside -and - around the article they give it
a shape and finish corresponding to the form
of the tools. "When. finished the treadle is re-
leased, the tools withdrawn from the article
by the spring k, and the article removed.
Any desired form of tools may be used adapted

_to finish bottle-mouths, the ends of Tamp-chim-

neys, froit-cans, and other open-ended or tubu-
lar articles. " .

By giving the parts of the formers-a curvi-
linear motion toward and from each other, as
described, we not only secure the advantages
mentioned in shaping the interior, but also, the
points of the tools having a greater range of
motion than the base, a better opening is se-
cared between the tools for inserting and re-
moving the article to be shaped, and also a
better motion is given to the tools for forming
certain shapes or forms.

Tt is often desirable to form a serew-thread
on the neck or mouth of bottles, fruit-jars, and
otherlikearticles. Suchthread may beformed
on the outside of such glass article by forming
one or more spiral ribs or ridges, v, on the
working faces of the formers 2 2, Fig. 4, having
the required pitch of the screw-thread, and
having a form and arrangement the counter-
part of the thread or threads desired; and
these ribs on the two formers may be arranged
to follow each other, so as to form a single
thread; or they may be arranged to form two
or more parallel threads, as desired, by vary-
ing the pitch and relationship of the ribs on
the formers.

In operating our machine with this modifi-
cation, the end of the article to be threaded is
placed on the mandrel -or tool a, and pushed
along up the same until it is in_proper posi-
tion with relation to the rib or ribs v for them
to take a bite upon such end and start the
thread or threads. The formers are then de-
pressed or brought down upou the article, as
before described, until the ribs v indent the
plastic glass; then upon the rotation of the
formers the glass article will be drawn along
under them by the action of the ribs, and a
corresponding screw thread or threads formed
in the article. When this is formed to the de-
sired length the formers may be separated
and the article removed, or, by reversing the
motion of the apparatus in any convenient
way, the article will be moved back from un-
der the formers, and a more perfect form and
finish be given to the extreme end or begin-
ping of the thread.

If desired the forward feed of the article
may be regulated by means of suitable con-
nection from the article to a nut and serew
having the pitch which it is desired to giveto
the thread on the article.

By forming a screw-thread on the tool a «a,
as in Fig. 4, a thread may be formed on the
inside of the article, and in such case outside
formers of any desired construction may be
used, or threads may be formed on both the
inside and outside of the article at one opera-
tion; but in such case the thread on both sets
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of formers should correspond, so that they
may operate in unison; also, a thread may be
made on the loose mandrel m, ¥ig. 5, and the
plastic glass worked into such thread by the
outsideformers,z; then, by attaching aratchet
and pawl to shaft and mandrel, the article
can be unscrewed from the mandrel when fin-
ished.

By making depressed spiral grooves in the
formers corresponding raised threads may be
formed on the article.

We have shown in Fig. 5 outside formers,
z 2z, adapted to shaping and finishing the
outside of bottle-mouths, and such formers or
others adapted to other work may be substi-
tuted for the threaded formers shown in Fig.
4, as also the inside tools shown in Figs. 1
and 2 may be substituted for those of Fig. 4,
according to the kind of article to be finished.

‘We have shown at R an improved form of
rest adapted for use with the described de-
vice. In opening out and finishing the base
end of lamp-chimneys it is important that such
end shall be central with or in the axial line
of the body of the chimney, and especially the
bulb or globe part. In order to secure this
with the greatest precision, we have erected a
wooden rest, R, in such proximity to the tool
@ @ that as the base of the chimney is being
opened out and finished the bulb or globe of
the chimney may rest in a concave seat, 0, made
in the top of the rest. The outer rest, R/, is
made vertically adjustable by serew ¢, binding
a shaft or stem, 42, carrying the V-seat ¢!, and
sliding inside the main post R'. These rests
R and R’ being properly adjusted both lat-

' erally and vertically, and the front rest, R,

being located with reference to the opening-
tool, as described, the base of the chimney may
be shaped and aligned with great accuracy.
If desired, strips of copper n, or other metal,
may be arranged across the face of the concave
seat 0, to prevent the wood from being worn
away too rapidly; also, thisrest may be made
vertically adjustable, if desired, in similar
manner to the outer rest, B’. These rests can
be used to advantage with other articles than
lamp-chimneys ; but we do not broadly claim
an exterior finishing-rest as constituting any
part of the present invention.

One of the important features of our inven-
tion—viz., the curvilinear or circular motion
or travel of the opening or finishing tools—
may be secured by making the guiding-faces

" in the disk C, which govern the motions of the

tools, of a concave or dish shape in the direc-
tion of their length, instead of convex. The
principle involved or mode of operation will
still remain the same, and one form may, for
the purposes in view, be considered as the me-
chanical equivalent of the other. Such modi-
fied form, however, will be chiefly useful in
making a flare or bell-mouth shape in the
mouths of tumblers and goblets, in opening
out lamp and goblet feet, in flaring lamp-
chimneys, and in other work of like character;
and in either case—that is, whether the guid-



ing-faces which give the curvilinear motion to
the tools be concave or convex—any desired
radius of curvature may be employed.

We make no claim, however, in the present
applieation, broadly and generally, to the
method of opening and shaping glassware by
pressing it over and upon an expansible or
expanding two or more part former, withont
external pressure, one or the other, or both, be-
ing rotated.

We claim hercin as our invention—

1. In a machine for shaping and finishing
open-ended or tubular articles of glassware,
the combination of a two-part shaping and
finishing tool, and sliding stems for operating
the tools arranged to move in the are of a ¢ir-
cle, such stems having suitable conneections
with shaft B and hub E, for receiving rotary
and endwise motion, substantially as set forth.

2. In combination with the main driving-
shaft of a glass-finishing machine, a radially-
movable inside or outside shaping-tool, stems
for carrying the tool arranged to move end-
wise in the arc of a circle, inclined rods for
operating the stems, and a hub or collar for
carrying the rods, arranged to move back and
forth upon the shaft, substantially as set forth.

3. The combination of radiallv-movable in- [

side shaping-tools, radially-movable outside
shaping-tools, and earved stems arranged to
move endwise in the are of a cirele, substan-
tially as set forth.

4. The combination of expansible opening.

tools, radially-movable outside shaping and !

finishing tools, sliding stems ¢ and o, con-
verging and diverging guides r ryxshiding hub

L, and shaft B, substautially as and for the ‘

purposes set forth.
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J. In a device for shaping and finishing
glassware, the combination of a loose jour-
naled interior supporting and shaping man-
drel and exterior forming-tools, such tools be-
ing adapted to rotate around and move toward
and from the mandrel, substantially as sct
forth.

6. As a deviee for forming a screw-thread
on the exterior of open-ended glass articles,
the combination of main driving-shaft, and
interior supporting - mandrel attached to or
carried by the shaft, and one or more movable
outside formers having a spiral rib or groove
on their working faces corresponding to the
thread desired, such formers having suitable
connections with the main shafs for receiving
rotary motion and motion toward and from the
mandrel, snbstantially as set forth.

©. As a device for forming a screw-thread
on the interior of glass articles, the combina-
tion of an interior opening and finishing tool
having a serew thread or threads raised on or
cut in its outer surface and suitable mechan-
ism for giving sueh tool rotary motion, sub-
stantially as deseribed.

S. The combination of a threaded interior
shaping-tool, a threaded exterior shaping-tool,
and suitable mechanism for giving such tools
rotary motion and motion toward and from
cach other, snbstantially as and for the pur-
poses set forth.

In testimony whereof we have hereunto set
onr hands,

THOS. B. ATTERBURY.
WASHINGTON BECK.
Witnesses:
R, H. WHITLESEY,
C. L. PARKER.




