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To all whom it may concern:

Be it known that I, Cuarres E. BLUE, a
citizen of the United States, vesiding at
Wheeling, in the county of Ohio and State of
West Virginia, have invented new and useful
Improvements in Machines for the Manufac-
ture of Glassware, of which the following is a
specification.

My invention relates to improvements in
machines for the manufacture of glassware
and pertains to a mechanism constructed and
adapted to perform its several operations au-
tomatically; and the primary object of the
invention is to cheapen the production of the
article by doing away with the ‘‘pressman,”
who is usually necessary in machines of this
character.

In the accompanying drawings, Figure 1 is
a vertical sectional view through a part of
the machine, the remaining portion being
shown in side elevation. Fig. 2 is an end
elevation looking in the direction indicated
by arrow in Fig. 3. Fig. 3 is a top plan view
of the machine embodying my invention.
Fig. 4 is a detached view of the press-bottom
for the mold, showing the manner of support-
ingit. Fig. 5 is a detached view of the shears
for cutting the glass and its operating-cylin-
der. Tig. 6 is a detached vertical sectional
view through the mold, its press-bottom and
the plunger-rod with its connected and codp-
erating parts. Fig. 7 is a detached view of
the upper end of the swinging arm 29. Iig.
8 is a longitudinal sectional view through one
of the valve-cylinders and showing the cam
for operating the valve.

Referring now to the drawings, 26 indi-
cates the base of the machine, which is sup-
ported upon suitable wheels 26", by means of
which the machine is adapted to be moved
around a factory, as desired. Extending
from this base 26 is a column 25, and rotata-
bly supported upon this column about mid-
way its length is a table 12. This table 12
carries a plurality of mold-sections 15, which
are preferably five in number. Each mold-
section is provided with what may be termed
a ‘‘press-bottom” 17 and a ‘‘blow-bottom”
14, the two bottoms adapted to be alternately
used in connection. with their respective
mold-section 15 in a manner to-be described
hereinafter. The mold-section 15 is made of

two horizontally-movable portions, which
are pivoted at the point 16, whereby the two
parts can be opened and closed in a manner
and for a purpose which is well understood

by those skilled in this art, and further de-
scription is therefore unnecessary.

The press-bottoms 17 are adapted to move
vertically in respect to their respective mold-
sections 15, there being a press-bottom for
each of the said mold-sections 15. These
press-bottoms are each separably supported
and separably movable and each is supported
by a vertically-sliding head 17'.  Secured to
the under side of the table 12 and extending
downward are the guiding-rods 18’, which
serve to support the head 17" and to guide it
in its vertical movement. Projecting down-
ward from the said head 17’ 1s an arm 172,
and.this arm has journaled in its lower end a
wheel 182 The wheel 18* is adapted to en-
gage an inclined or cam track 24, as the table
12 is revolved for the purpose of causing the
press-bottom 17 to be elevated into its opera-
tive position, as shown in Fig. 1. ‘

A plunger 4 is adapted to coact with the
press-bottors, as shown in Fig. 1, for the
purpose of forming a blank which is after-
ward blown into the completed article. Sur-
rounding the plunger is a plunger-ring 7, and
this plunger-ring is connected to the lower
ends of the rods 11, the upper ends of the rods
being connected with a suitable head or mem-
ber 10.  Supported by the upper end of the
column 25 and at one side thereof are the
two cylinders 1 and 6, the former being situ-
ated above and concentric with the latter.
Situated within the lower cylinder 6 is a pis-
ton 8, and this piston is provided with a hol-
low or sleeve piston-rod 9, which has its
lower end suitably connected with the head
10-—as, for instance, by screw-threads, as
shown at 10'.

Located within the upper cylinder 1 is a
piston 2, and connected with this piston 2 isa
piston-rod 3, which passes through the said
piston 8 and its hollow piston-rod 9, as clearly
shown in Tigs. 1 and 6. The plunger 4 1s
connected with the aforesaid piston-rod 3,
and the upward movement of the piston-rod
3 and its connected parts is regulated by
means of a set-screw 5.

Automatic means is provided for intermit-
tently rotating the table 12, which will be
presontly described, and the table is locked in
1ts operative positions through the medium
of a vertically-movable pin 20, supported by
a vertically-arranged arm 20, extending up-
ward from the base 26, the upper end of the
said pin being held normally upward in en-
cagement with the under side of the table

6o

65

70

75°

8o :

85

90

95

Ico

fog

110




10

5

" 2o

25

30

35

40

45

50

55

6o

63

_ ‘‘discharging,” Fig. 3.

=

through the medium of a spring 50, and thus
caused to engage the cavities 51 made in the
under side of the table when they are caused
to register with each other by the movement
of the table.

Meansis provided for supporting the press-
bottoms 17 in the position shown in Fig. 1

“while the blank is being pressed therein and

then to permit them to drop. I here show
one form of means for accomplishing this,
which consists of a horizontally-movable
member 22, which is connected with the pin
20 through the medium of a link 21. When
the pin 20 is moved . upward, this member 22
is caused to move inward into the position
shown in Fig. 1, and thus forms a support for
the lower end of the arm 172 and hence a sup-
port for the press-bottoms 17, and will hold
the press-bottom in its operative position.
As before explained, the spring 50 serves to
hold the pin 20 normally upward and with its
upper end in contact with the under side of
the table 12. When in this position, the in-
ner end of the member 22 will be moved in-
ward sufficiently to receive and to support
the press-bottom in the manner just ex-
plained. By reference to Fig. 2 it will be
noted that this member 22 is located at the
upper end of the incline or cam 24 and, in ef-
fect, forms a part of the cam-track. When,
however; the pin 20 is moved downward for
releasing the table 12 and permitting it to be
moved,themember 22ismoved outward from
under the arm 17’ and the said arm is permit-
ted to drop out of operative position;as shown
in Fig. 6. The blank is pressed at the point
marked ‘‘pressing,” Fig. 3, and is blown into
the finished article at the point marked
“blowing,” Fig. 3, and the finished article is
removed from the mold at the point marked
The table 12 rotates
in the direction indicated by the arrow in Fig
3, and the mold is charged with molten glass
inadvance of the pressing at the point marked
““charging,” Fig. 3.
press-bottom is caused to fall and the blow-
bottom 14 moved inward before the mold
reaches the point indicated by blowing, Fig.
3. Shears or other suitable cutting device
51’1is located so as to be over the molds when
tllley reach the charging-point for cutting the
glass.

The operation of the parts of the machine
is automatic, and I will now describe the
means by which their operation is automatic-
ally effected. The table 12 is caused to in-
termittently rotate a distance equal to the
distance between the molds through the me-
dium of a swinging arm 29,which hasits lower
end turned inward and pivoted at a point 29,
which is concentric with the axis of the table.
The table is provided at its edge with a num-
ber of pins 52, corresponding with the num-
ber of molds, and is also provided with a
cavity 51 for each mold. The upper end of

After the pressing the-
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theswinging arm 29 is provided with a spring-
catch 53, which is adapted to engage alter-
nately the pins 52 when moved in one direc-
tion and to slide under the pins when moved
in another direction, as will be readily under-
stood. The means for swinging the arm 29
consists of a cylinder 27, which is pivotally
supported at its outer end at the point 27/,
and the piston-rod 30 of this cylinder is piv-
otally connected at the point 31 with the said
arm 29. The shears are caused to open and
close through the medium of a cylinder 28
and its piston-rod 28’, the shears 51’ being in-
termediately pivoted at the point 54, and
their opposite ends are connected with the
piston-rod 28" by means of the:links 55.
When the piston is moved in one direction,
the shears are caused to open, and when
moved in the opposite direction the shears

are caused to close for cutting the glass. The.
pistons within the cylinders 1, 6, 27, and 28"

are operated through the medium of prefer-
ably compressed air, though steam or other
pressure may be used, and the pressure-sup-
ply and pressure-exhaust to and from the
ends of these cylinders is controlled through
a system of valves, and the valves are con-
trolled in the manner which I will now de-
scribe. A suitable shaft 37, which I term a
“master-shaft,” is provided with a plurality
of cams 33, and each of these cams is adapted
to operate a valve 56, and these valves are
respectively situated in the valve-casings 32,
34, 35, and 36, Fig. 3. The shaft 37 may be
caused to rotate by any suitable motor. As
here shown, it is rotated through the medium
of a counter-shaft 39, carrying a pulley 38,
around which passes a belt 57, connected
with any suitable motor, and the counter-
shaft 39 is operatively connected with the
master-shaft 37 through the medium of the
worm-gears 58.
served that the master-shaft is continuously
rotated. The valve-casing 32 is connected
with opposite ends of the cylinder 27 by the
pipes 59, having suitable flexible connec-
tions. The valve-casing 34 is connected
with the cylinder 1 through the pipes 60, the
valve-casing 35 is connected with opposite
ends of the cylinder 6 through the pipes 61,
and the valve-casing 36 is connected with op-
posite ends of the cylinder 28 through the
pipes 62. The cams 33 force their respec-
tive valves inward, and suitable springs lo-

‘cated within the casings and at the ends of

the valves move them out when the cams are
out of engagement therewith. Kach valve
is provided with a longitudinal passage-way
a, and this passage-way is provided with the
lateral passage-ways b, that are adapted to
alternately register with the pipes extending
from the valve-casings to the opposite ends
of the operating-cylinders with which they
are connected, and the valve-casings are pro-
vided with supply-inlets ¢. Fach valve-
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casing is also provided with an exhaust d, |

and each valve is provided with a passage ¢
for connecting the exhaust-port with the ex-
hausting end of its operating-cylinder. The
operation of a wvalve of this character is so
well understood that further explanation is
unnecessary.

The operation of my machine is as follows:
The master-shaft 37 being continuously ro-
tated, the cams controlling the valves in the
casings are caused to operate and to control
the parts as follows: Glass is dropped into
the mold at the point marked ‘“charging,”
and the valve in the casing 35 is moved by
its cam to cause the operation of the shears.
The continued revolution of the shaft 37
draws upward upon the bolt 41, which is piv-
otally connected with the disk 40, and hence
draws upward upon the adjacent end of the
intermediately-pivoted lever 23, the oppo-
site end of the lever being connected with the
pin 20; and thereby draws the pin: down-
ward into the position shown.in Fig. 6, and
this movement of the pin, as before ex-
plained, causes the press-bottom to fall. The
cam 33, controlling the valve in the casing 32,
is then caused to operate its valve and to ad-
mit air to the outer end of the cylinder 27,
forcing its piston upward and- causing the
arm 29 to swing and to rotate the table 12
one-fifth of a revolution. This movement
of the table through the medium of the cam-
spring 43 forces the blow-bottom 14 inward
and 1n the position for the blowing of the
blank when the mold reaches the blowing po-
sition. 'The cam 33, which controls the
valve in the casing 35, is next thrown into
operation and moves the valve to admit air
into the upper end of the cylinder 6, which
carries the plunger-ring 7 downward to the
position shown 1n Fig. 1. The plunger-ring
carries with it the blow-head 65, which is
connected with the plunger-ring through the
medium of a bracket 66, so that the blow-
head is seated upon the mold at the blowing-
point at the same time that the plunger-ring
18 seated upon the preceding mold at the
pressing-point. The. cam controlling the
valve in the casing 35 is next caused to ad-
mit air to the upper end of the cylinder 1 and
to force the plunger downward for forming
the pressed blank, as shown in Fig. 1. The
cutting of the glass at the charging-point and
the pressing of the blank at the pressing-
point and the blowing of the blank: at the
blowing-point occur practically simultane-
ously.

From this description it will be noted that
it is only necessary to drop the glass in the
mold. at the pressing-point and to remove
the finished article from the mold, the other
operations being performed automatically
and at the proper time by the setting-of the
cams 33 upon the master-shaft 37 to act upon
their valves in proper sequence.

2=

While I here show means for automatically
controlling the operation of the parts of a ma-
chine in which the glass is first pressed and
finally blown, I desire it understood that
(generically considered) the meanshereshown
for automatically controlling the operation
of the parts are capable of use in other forms
of glass-making machines in which there is a
movable mold-carrier, a plunger, and a mov-
able bottom for the molds irrespective of the
fact ‘whether the article is completed by a
pressing . operation or a combined pressing
and blowing operation.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. A machine for the manufacture of glass-
ware, including a movable mold-carrier, a
plurality of mold-sections carried thereby, a
vertically-movable press-bottom for each
mold, a_blow-bottom for each mold-section,
means for moving the press-bottom up into
operative position while the carrier is mov-
ing, and means for dropping the press-bot-
tom while -the carrier 1s stationary at the
pressing-point.

2. A machine for the manufacture of glass-
ware, including a movable mold-carrier, a
plurality of mold-sections carried thereby, a
vertically-movable bottom for each mold,
means for moving the bottom into operative
position while the mold-carrier is moving and
means for depressing the bottom out of oper-
ative position while the carrier is stationary
at the pressing-point.

3.. A machine for the manufacture of glass-
ware, including an intermittently-movable
mold-carrier, a plurality of mold-sections
carried thereby, a vertically-movable bot-
tom for said mold-sections, a movable plun-
ger and a movable plunger-ring for said
mold-sections, and a continuously-rotating
shaft provided with coacting means control-
ling the movements of said movable mem-
bers.

4. A machine for the manufacture of glass-
ware; including an intermittently-movable
mold-carrier, a plurality of mold-sections
carried by the mold-carrier, a member for
moving- the carrier intermittently, movable
bottoms for said mold-sections, a movable
plunger and a movable plunger-ring coacting
with said mold-sections, pressure-cylinders
operatively connected with the carrier mov-
able member the. plunger and the plunger-
ring, valves controlling the pressure to said
cylinders, and a continuously-rotating shaft
controlling said valves.

5. A machine for the manufacture of glass-
ware including a -movable mold-carrier. a
mold carried thereby, a vertically-movable
bottom for said mold, means for elevating
the bottom while the carrier is moving, a
movable support for said bottom when it is
elevated, and means for moving said support
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to depress said bottom while the mold-carrier
is stationary.

6. A machine for the manufacture of glass-
ware, including a. movable mold-carrier, a
mold carried thereby, a vertically-movable
bottom for said mold, means for elevating
erally-movable support for said bottom when
elevated, and means for moving the support
laterally and permitting the bottom to drop.

7. A machine for the manufacture of glass-
ware, including a movable mold-carrier, a
mold carried thereby, a vertically-movable
press-bottom for said mold, a blow-bottom
therefor, an incline adapted to move the
press-bottom into operation during the
movement of the said carrier, and means for
dropping said press-bottom after the pressing
operation.

8. A machine for the manufacture of glass-
ware, including a movable mold-carrier, a
mold carried thereby, a vertically-movable
press-bottom for said mold, a blow-bottom
therefor, an incline ‘adapted to move the
press-bottom into operative position by the
movement of said carrier, & movable support
at the upper end of the incline for said press-
bottom, and means for moving said support
and causing said press-bottom to drop after
the pressing operation.

9. A machine for the manufacture of glass-
ware, including an intermittently-movable
mold-carrier, a plurality of molds carried
thereby, a pressure-actuated mechanism

moving said mold-carrier, a pressure-actu-
ated vertically-movable plunger and blow-
head, a vertically and a horizontally movable
bottom for said molds actuated in sequence

.y hand in the
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by the movement of said mold-carrier, valves

for the said pressure-actuated mechanism,
and a member controlling said valves in rela-
five sequence to the said codéperating mech-
anism as described. .

10. A machine for the manufacture of
glassware, including an intermittently-mov-
able mold-carrier, a plurality of molds car-
ried thereby, a pressure-actuated mechan-
ism moving said mold-carrier, pressure-actu-
ated press and blow mechanisms a lock for
the said mold-carriers when at rest, valves
controlling the pressure for said pressure-ac-
tuated mechanism, and means controlling
the valves in sequence as described and actu-
ating the lock to release the carrier after the
operation of the pressing and blowing and in
advance of the movement of the carrier.
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11. A machine for the manufacture of..

glassware, including an intermittently-mov-
able mold-carrier, a plurality of molds car-
ried thereby, a plunger-adapted to coact with
said molds, mechanisms for actuating the
carrier and the plunger, a movable bottom
actuated by the movement of the carrier, and
a controlling member directly controlling
the movement of the carrier and the plunger,
and through the movement of .the carrier
controlling the movement of the bottom.
In testimony whereof 1 have hereunto set
presence of two subscribing
witnesses. '

CHARLES E. BLUE.

‘Witnesses:
E. D. Hogg,
S. M. Bairp.
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