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GLASSWARE-FORMING MACHINE

~ Application filed December 6, 1924. Serial No. 754,396.

This invention relates to glassware form-

ing machines having means for automatically
removing the ware from the molds, and aims
generally to improve machines of this type.
5 Further objects are to simplify the con-
struction of such machines and. to improve
the means for removing the ware from the
~ molds to enable the machine to operate sat-
isfactorily at high speed. . :
io
vention appear in connection with the de-
seription of the machine shown in the ac-
companying drawings, illustrating one em-
bodiment of our invention, wherein:
Fig. 1 is a plan view of a portion of a
glassware forming machine showing our im-
- proved take-out mechanism;

15

- Fig. 2 is a vertical longitudinal section

of the same taken on the line 2—2 of Fig. 1;
Fig. 8 is a side elevation looking in the
direction of the arrow in' Fig. 1, showing
the take-out mechanism ready to grasp the
ware for removing it from a mold;
Fig. 4 is a horizontal cross-section on the
25 line 4—4 in Fig. 3; ' T
Fig. 5 is a vertical cross-séction of the
gripping ‘members and actuating means
therefor; and T '
Fig. 6 is a diagrammatic view showing the
80 air lines and valves for actuating and con-
‘trolling the various operating parts of the
machine.
In the drawings the invention is illustrated
in connection with  an automatic or semi-
35 automatic glassware forming machine of the
eeneral type shown and described in our ap-
plication for.patent filed June 14, 1917, Serial
‘No. 172,678, and the invention is primarily
intended for machines of such type, although

20

40 capable of use generally for glassware finish- .

ing machines having rotatable tables.
Machines of the type referred to are well
known to the trade, and the parts of which
shown in Figs. 1, 2 and 3, and diagramed in
. 46 Fig. 6, are deemed suflicient to illustrate the
relationship of our improvements thereto.
Such machines comprise two mold carrying
tables, which rotate simultaneously, the mol-
ten glass being formed into “blanks” or pari-
sons in the molds on the first or blank form-

Further aims and advantages of the in-’

ing table, and thence being transferred to
the finishing molds on the second or blow
table, from which the finished ware may be
removed by suitable take-out means, all op-

erating au-toinatically. ‘The different groups
of mechanisms comprised in the machine are "

actuated and coordinated by air lines con-
trolled by suitable valves. In order that an
adequate. understanding of the take-out de-
vice may be had, it is needful that the con-
struction and operation of the entire ma-
chine may be understood, and this may con-
veniently be deseribed in the. following
groups. . - ' ,
T able turning mechanism

" Referring to Figs. 1 and 9, the machine
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comprises two circular tables 10, 11, herein-

after designated blank mold and blow mold .
tables, mounted for rotation on pedestals 12,

13, which are supported .on a base 14. In
order to bring the blanks successively to the
several operating positions, or stations (see
Fig. 1) the tables are caused to turn intermit-
tently inunisen in the direction.of the arrows
in Fig. 1, by means of a gear 16, which is
mounted on a vertical shaft 17 journaled on a
pedestal 15 arranged between the tables, and

-which meshes with gear teeth 18 formed

around the lower edges of the tables. The
shaft 17 is rotated intermittently by means
of a splined gear 19 which periodically en-
gages with a rack 20 on a piston rod 21 work-
ing in a horizontal cylinder 22 supported on
the base. The gear 19 is movable up and
down by means of a hollow piston 28 in a
vertical cylinder 24 which surrounds and sup-
ports the lower end of the shaft 17 (see Fig.
2). TUpward movement of the piston 23
raises the gear 19 and disengages it from the
rack 20 and also locks the tables 10, 11, by
means of locking pins 25, 26, to which 1t 1s
connected by a forked double armed swivel
27. The pins are sildably supported in hous-
ings or brackets 28, 28a, which connect the
pedestals 12, 13, and 15. The upper ends of
the pins engage in spaced sockets 29 in the
under side of the tables in radial alinement
with the mold positions. Downward move-
ment of the piston 23 lowers the gear 19, caus-
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" ing it to engage with the rack 20, and also

disengages the locking pins from the tables

~ to permit them to turn.
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Blank mold and neck ring actuating devices

The blank mold table 10 is provided with
six journals or brackets 30 for supporting
the hollow shafts or carriers 31 (see Figs. 1
and 2) for the two part blank mold hold-
ers 32 and neck ring holders 33; and the blow
mold table 11 is provided with six brackets 34
for supporting the two part blow mold hold-

-ers 85 and adjustable bottom plate arms 36.

The blank molds 37 and neck rings 38 there-
for, and the blow molds 39 and bottom plates
40 therefor, are shaped to suit each different
size and style of article, in conformity with
well understood practice.

The blank mold holders 32 and neck ring -

holders 33 are hinged to open and close on
the vertical pins 41 (see Fig. 2) which are

‘mounted in-the outer ends of the hollow shafts

or cylinders 31 to turn therewith. Twice
during each revolution of the blank mold
table these hollow shafts are caused to rotate
one-half turn by any suitable means to in-
vert the blank molds at the proper times for
charging and blowing the blank; and the
blank mold holders (and thereby the blank
molds and neck rings) are held closed dur-
ing these movements by suitable means such
as links 42 and yokes 43, which are mounted
to slide in the hollow plungers 44. These
plungers are mounted to slide in and turn
with the hollow shafts 81, which are pre-
vented from turning in the transfer position
by the upper and lower guides 45 on the
pedestal 12 between which their inner ends
slide. These plungers are operated by rollers
on their inner ends which engage the station-
ary cam 46 on the pedestal 12. Springs 47
in the hollow plungers maintain the blank
holders normally in closed position.

At the transfer position air operated means
are provided for opening the blank mold

. holders 32, and neck ring holders 33 in proper

50
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sequence with the closing of the blow mold
holders 35 as hereinafter described. For this
purpose the inner end., of the plungers 44 (see
Fig. 2) are fitted with studs 48 which at the
transfer position project in the path of a
radially movable finger 49 carried by a pis-
ton rod 50 mounted in a cylinder 51 on the
top of the pedestal 12. At the proper time
the piston 52, working in the cylinder 51 with-
draws the finger and stud in engagement
therewith to pull back the plunger and open
the blank mold holders as they reach the
transfer position. Similarly the neck ring
holders are opened at the proper time to re-

lease the blank or parison (see Fig. 2) by

engagement of the stud 53 on the yoke 54,
which operates them through the links 55,

+with a grooved flange 56 carried by a piston

- 65

rod 57 working in a cylinder 58 mounted on

1,787,835

the bracket 59 over the path of movement of
the blank mold carriers. '

Blow mold closing device

The blow mold holders 35 (see Figs. 1 and
2) in the machine illustrated are hinged on
vertical pins 60 mounted in the brackets 34,
and are provided with spring pressed rods 61
adjustably connected to sliding yokes 62 ac-
tuated by cam rollers 63 to open and close
the blow molds as hereinafter described. The
rollers 63 engage a stationary cam 64 mount-
ed on the pedestal 13 to hold the molds closed
during the first half of the revolution of the
table 11 from the transfer station. The blow
molds 39 are open when they reach the trans-
fer station, and following the opening of
the blank molds 37 they are-closed by air
operated means to embrace the blank, which
is suspended during the interim by the neck
rings 38 (as indicated in dotted lines in Fig.
2). The blow mold closing means preferably
comprises a fork 65 secured to the radially
movable piston rod 66 and arranged in the
path of the cam rollers 63 to embrace a roller
as the table stops with mold open at the
transfer station. The piston rod 66 works in
a,cylinder 67, suitably disposed and mounted
on the pedestal 13 so as to be actuated upon
the opening of the blank mold to close the
blow mold around the blank, as hereinafter
described. The piston rod 66 also carries a
stud 68 for actuating the oscillating valve 69
to admit air to the neck ring operating cyl-
inder 58 to open the neck rings after the blow
mold sections have closed around the blank,
as hereinafter described in connection with
Fig. 6. _

The blow molds are securely held closed at
the blowing station by clamping jaws 70
which engage lugs 71 on the blow mold hold-
ers. The clamping jaws 70 are pivoted on a
suprort 72 and are actuated by means of tog-
eles 73 connected to a piston rod 74 working
in a eylinder 75, as illustrated in Fig. 1. Any
suitable blow head 76 (see Fig. 6) may be
used ; and if desirable two blow heads may
be supplied, one at each blowing station. In
case two blow heads are provided, the pres-
sure of the air for blowing may be adjusted
by means of suitable regulating valves 77
(see Fig, 6) for each blow head independent-
ly to suit differences in the ware or in the
operating conditions.

Blow mold opening device

The blow molds are opened somewhat to
free them from the blown ware and pernit
the latter to cool more rapidly after leaving
the cooling station by means of an adjustable
cam 78 (see I'igs. 1 and 2) which, in the form
shown, is pivotally secured to the station-
ary cam 64 and has a depending roller track
79 engaging on the outer side of the rollers
63 and extending between the cooling station
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* tract them radially inwards.
carried by the piston rod 84 having a piston’
5 which works in the cylinder 85 (see Figs. 1

" The
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and the take-out station. This cam track has
an initial inward sloping portion 80, the re-
mainder of its course being substantially cir-
cular and normally arranged concentric with
the axis of the table, and when the rollers
strike this sloping portion they are forced tu
ride inwards slightly and thereby slightly
separate the mold holders to crack open the
blow molds. The degree of opening of the
molds may be controlled by adjusting the
movable end of the cam 78 inward by means
of the slot 81 and holding screw .82 (as in-
dicated in Fig. 1). '

If desired the amount of opening of the

molds by the cam 78 may be increased to the

extent necessary for removing the ware by
adjusting the cam inward to the full limit
of the slot 81 ; otherwise the molds are opened
after they reach the take-out position by
means of the hook or movable cam segment
83, which is positioned to engage the cam
rollers 63 as they leave the track 79 and re-
This hook is

and 6) and is timed to operate in synchronism
with the table rotating and locking devices as
hereinafter described. This hook may be
lIocked in its inner position by suitable means,
such/as a stop, to cooperate with the movable
cam( in its inward position of adjustment.

olds are opened wider and held open
during—their movement from the take-out
station to the transfer station by means of a
cam having a depending track 87 which en-
gages the cam rollers 63 and holds them at

- the inward end of their radial movement and

guides them into the fork 65 at the trans-

fer station (see Fig. 2).

Take-out device and conveyor

The take-out device (see Figs. 1 and 3)
for transferring the ware to the conveyor 8%
consists of a gripping and lifting device and
a swinging device to remove the ware from
the open molds and deposit it on the con-
veyor.

In the embodiment shown, the take-out de-
vice consist of a support, such as a bracket
89, which is rigidly attached to the base 14
and at its outer end is formed with a journal
for a vertical shaft 90. The upper end of the
shaft 90 is journaled in the outer end of a sec-
ond bracket 91 suitably mounted upon some
relativelv stationary part of the machine,
asupon the cam 64.

"The take-out arm 92 is formed with bifur-
cated ends adapted to be clamped to the up-
per end of the shaft 90. Adjustment of the

» arm 92 vertically on the shaft may be ef-

fected by an adjusting member such as a nut
93. whereby the take-out arm may ‘be raised
or.lowered to accommodate glassware of va-
rious heights. The outer end of the arm 92

s supports the vertically disposed cylinder 94

'3

(see Figs. 8 and 5) which contains the pis-
ton 95 on the upper end of the piston rod 96.
The lower end of the piston rod is T-shaped
(see Fig. 5) and carries studs 97 working
in slots 98 of jaws 99 that are pivoted to a
cross pin 100 which works in slot 101 of the
piston rod and slot 102 of a depending dou-
ble bracket 103. - The piston rod 96 is coun-
terbored as at 104 to-accommodate a spring
105 and a plunger 106 interposed between the
spring 105 and pivot pin 100, thereby to exert
a downward pressure upon the pivot pin.
The weight of the piston is sufficient to hold
the jaws in extended position normally as
shown in full lines in Fig. 5. Gripping
means such as plates 107 may be removably
secured, as.by bolts, to the outer ends of the
jaws. : ‘,

Normally the piston is in its lower position
with the cross pin in the bottom of slots 102
in bracket 103, the jaws 99 and gripping
plates 107 being held in upward open posi-
tion against the tension of spring 105. Up-
ward movement of the piston 95 and piston
rod- 96 raisesthe outer endsof the jaws 99,the

-pivot pin 100being held stationary by theten-
sion of spring 105 bearing thereon, and thus
causes the gripping plates to swing together
to grip the bottle under the finish as shown in
dotted lines in Fig. 5. As the piston rod con-
tinues its upward movement the lower end of
the slot 101 in the piston rod engages the piv-
ot pin 100 and lifts it upward thereby lifting
the bottle off of the bottom plate of the mold.

-On the return downward movement of the
piston rod the bottle is lowered until the
pivot pin 100 engages the bottom of the slot
102 in bracket -103. Further downward
movement compresses the spring 105 in
counterbore 104 of the piston rod thereby
to hold the pivot pin in the lower end of the
slot 102 while the gripping plates are swung
upwardly and outwardly away from the
ware.

Our invention contemplates the provision
of novel means to swing the take-out arm in
an arcuate path from a position over the
mold to a position remote therefrom, as over
a conveyor, and in the embodiment shown in
the drawings an operating arm 108 is suit-

ably attached to the shaft 90, as by a clamp

109 (see Figs. 8 and 4). The free end of
the arm 108 is formed with a vertically dis-
posed cylinder 110 in which a piston 111
works carrying a piston rod 112 (see Fig. 2).
- A roller 113 is mounted upon the upper end
of the piston rod 112 for engagement with
lugs 114 secured to the under side of the ro-
tating mold table 11, there being one lug 114
for each of the molds carried by the table.
Air is admitted from a suitable source, here-
inafter described, into the cylinder 110
through the port 115 at the lower end, to
move the roller up in front of the lug 114 at
the position A (see Fig. 4). Movement of
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the table swings the arm 108 to position B
and thereby the take-out arm 92 from posi-
tion C to D (see Fig. 1). When air is ad-
mitted to the top of cylinder 110 through
port 116 the roller is lowered out of engage-
ment with the lug 114,

 In order to provide an adjustment for the
arm 108 so that the roller will be in proper
position relative to the lug 114 when the ta-
ble is at rest, the arm 108 (see Figs. 1 and 4)
as shown, is formed with a lug 117 carrying
an adjustable stop screw 118 adapted for en-

- gagement with a lug 119 on the stationary

15

20

25

30

~arm 89,

This screw 118 engages the lug 119
at the end of and limits the return swinging
movement of the arm 108. '

Our invention further contemplates the
provision of means for returning the take-out
arm to its normal position over a mold after
it has been swung away to remove the ware,
and also for cushioning the return stroke.
In the form of machine shown in the draw-
ings, a lever 120 is securely fixed to the lower
end of the shaft 90 by suitable fastening
means, as by a clamp 121, one end of the lever
being connected to a spring 122 (see Figs.
1 and 4) the other end of which is attached to
a lug 123 on the base 14 .of the machine.
Any suitable means may be provided to con-
nect the end of the lever 120 to the spring 122
but. preferably an adjustable connection is
provided. In the form shown, the end of

© lever 120 is bifurcated and formed with
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transverse arcuate seats 124 to receive the
trunnions 125 of a swivel bloek 126 loosely
surrounding an adjusting screw 127 attached
to one end of the spring 122. - An adjusting
nut 128 is threaded upon the screw 127 and
abuts against the swivel block 126 to effect
adjustment of the spring.

The opposite end of the lever 120 is pivot-
ally connected, as at 129, to a piston rod 130
carrying a piston 131 working in a cylinder
132 open at one end.- The cylinder is mount-
ed on a pivot 133 between spaced Jugs 134
in order to accommodate itself automatically
to the varying positions of the piston rod 130
due to the rocﬁing movements of the lever
120. A restricted escape port is provided in
the cylinder 132 near the closed end thereof
to check the escape of air trapped between
the piston and closed end of the cylinder,
théreby to cushion the return movements of
the arms 92 and 108. As the arm 108 is
moved from position A to B (Fig. 4) by the
movement of the lugs 114 on the table, the
shaft 90 and lever 120 rotate clockwise (Figs.
1 and 4) to extend the spring 122 and move
the piston 131 towards the open end of the
cylinder 132. When the roller 113 is with-
drawn from engagement with the lug 114,
the spring contracts and swings the arms 92

and 108 back to their normal position.  This-

return movement is, however, cushioned by
means of the air trapped between the pis-

1,787,835

ton 131. and closed end of the cylinder.

Our invention further contemplate the

provision of means for operating the im-
proved take-out mechanism in proper timed
relation to the operation of the other parts
of a glassware forming machine, as dia-
gramed in Fig. 6. In this diagram air pres-
sure mains and parts connected thereto are
marked M, exhaust air ports opening into
the atmosphere are marked EX and the air
pipes are indicated by the full lines upon
which the direction of flow to actuate the va-
rious movements is indicated by arrows.
The parts are shown in the positions which
they occupy after completing the automatic
cycle of movements and ready for another
charge of glass.

Starting
~ Upon delivery of a charge of glass to the

blank forming mold, the gatherer, by trip-

ping a punty valve if the machine is fed by
hand, or the timing device of the feeder if
fed by machine, admits :air to the pipe 135
(see upper right hand corner of Fig. 6) and
thereby the control valve 136 is shifted to ad-
mit air from the main M to the pipe 137 lead-
ing to the main valve 138 to shift it to the
r.ght as shown in Fig. 6. This air must pass
through the port 189 in the housing for the
locking pin for the blow table which regis-
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ters with a groove 140 around the pin when -

seated in their sockets in the tables, as would
happen if the tables had not completed their
turning movement, the air pressure to the
main valve 138 will be shut off and the ma-
chine will not start, thus preventing start-
ing of the machine prematurely or if the
tables had become jammed for any cause.
A stop.cock 141 is provided to shut off the
pipe 135 to prevent the actuation of the blow-

.ing machine if desired.

Movement of the main valve 138 to the
right as shown in Fig. 6 will admit air from
the pressure main M to the left hand end of
the table rotating cylinder 22 and return
the piston and rack 21 secured thereto to po-
sition for engagement with the gear 19
splined to shaft 17 for rotating the tables
through gear- 16.  As the rack approaches
the end of its return movement it will move
the finger 142 on the valve 143 to shift the lat-
ter to the right. This fingér engages in a
slot 144 on the under side of the rack. This
slot is a little shorter than the movement of
the rack so that the finger 142 and the valve
143 are moved just before the end of the
movement. of the rack in either direction.
Springs 145 between the valve and ends of
the valve casing enable the valve to over
travel a little at each end of its stroke with-
out detriment, and an adjustable screw 146 in

the head end of the cylinder 22 limits the

the latter is in locking position. Thus, if for -
any reason, the locking pins shiould not be.
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travel of the piston at the head end of the
stroke and positions it so the gear 19 may
drop into the rack 21 without difficulty.
Simultaneously with the admission of air
to the line 137, air is admitted into the line
147 leading to a blow down actuating cyl-
inder 148 which is actuated to swing the blow
dowi. cylinder 149 over a blank mold and also
admit air to the top of the blow down cylin-
der 149 to move the blow down head down to
engagement with the top of the mold.

Movement of the control valve 143 by the -
‘return of the piston in the cylinder 22 at the

end of its return stroke as hereinbefore de-
scribed admits air from the pressure main
M through said valve to the line 150 and
opens the pipe 151 to the atmosphere, for
unlocking the moving parts of the machine

preparatory to the table rotating movement.

Air from the pipe 150 will pass into the
upper end of the cylinder 24 and lower the
hollow piston 23 and splined gear 19 to en-
gage the rack 21, and at the same time with-
draw the locking pins 25 and 26 from the
tables, thereby admitting air from the pres-
sure main M through the housing 28a sur-

rounding the locking pin 26 to the pipe 152

and opening the pipe 158 through the hous-
ing. surrounding the locking pin 25 to the
atmosphere. - The pipe 150 also leads to the
control valve 186 to return it to normal posi-
tion when air is admitted to it.,

The pipe 150 also leads to a port 154 in

~ the take-out arm 92 which admits air to a
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passage 154" leading to the lower end of the
cylinder ‘94 thereby to raise the piston rod
96 and cause the gripping plates 107 to grip
and lift the blown bottle. :
"The pipe 152 leads to the cylinders that
actuate the various blank and blow heads
on the blank forming and blowing tables
to relieve and withdraw them from con-
tact with the molds, such as the blow mold
clamping cylinder 75 and blow head actu-
ating cylinder 155, thereby freeing the molds
and permitting the tables to. be turned to

.carry the molds to their succeeding operating

stations. This pipe 152 also leads to the
port 115 in the cylinder 110 to position the

‘roller 113 in front of the table Iug 114.

Part of the air admitted by the locking
pin valve to the pipe 152, after passing

through the neck pin actuating cylinder 156 )

to withdraw the neck pin from the blank
mold in the charging position (as is more
fully shown and described in our applica-
tion filed June 4, 1917) is returned to the pipe
157 when the neck pin is withdrawn and
the groove 158 in the stem -registers with
the ports aligning with the pipe 157. The
pipe 157 leads to the right hand end of the

~ main valve 138 to throw the valve to the left

66

back to normal position and admits air from

the pressure main M to the right hand end

of the table rotating cylinder 22 as shown

5

in Fig. 6. Thus the piston and piston rod
21 are moved to the left to actuate the rack

. 20 and gears 19 and 16 to rotate the tables

through the angle of 60° and thereby shift
the blank mold and blow mold from one
operating station to the next. The lugs
114 on the under side of the rotating blow
mold engage the rollers 113 and cause the
take-out arm 92 to be swung from the po-
sition C to D (Fig. 1) where it is positioned 55
above a suitable conveyor. ,

Upon the completion of a table turning
movement of the rack 20, the valve 143 will

be shifted to the left (as shown in Fig. 6)

to admit air from the pressure main M to the g
pipe 151 and to open the pipe 150 to the

atmosphere. This will raise the piston 23,
‘withdraw the splined gear 19 from the rack

20, and lift the locking pins 25 and 26, to ,
lock the tables. Pipe 151 leads to port 160 ss
in take-out arm connected to passage way.
161 leading to upper end of take-out cylinder -

94 to move the cylinder downward and de-
posit the bottle upon a conveyor or other
support.

The air admitted to the pipe 151 at the
end of the turning movement of the table
rotating cylinder also actuates the blank
mold opening cylinder 51 and the blow mold
closing mechanism.

Shifting the locking pins to lock the tables
opens the pipe 152 to the atmosphere through
the valve in the pin 26 and also admits air
from the pressure main through the valve
in the pin 25 to the pipe 153 thereby actu-- 100
ating the mold clamps and blow heads to en-
gage the mold and perform the several form- -
ing and blowing operations, as will be un-
derstood by those familiar with machines
of the same general type now in use. For 105
example, the blow head cylinder 155 is fitted
with a piston and depending piston rod 162
having the blow head 163 -at its lower end. -
A vented check valve 164 in the pipe 151 pre-
vents too rapid descent of.the blow head. 110
Air is piped from the pressure main' M
through the adjustable pressure reducing
valve T7 to the blow head, which has a ver-
tically slidable inverted cup shaped contact
piece 165 adapted to engage with and form 115
an air-tight joint on the top of the blow
mold surrounding the neck of the ware as
the blow head descends. Further lowering
of the blow head will cause relative upward :
movement of the contact piece thereon to 120
open the air valve 166 and admit air to the -
ware in the blow mold to blow it to finished -
shape. When the tables are unlocked at the
close of the blowing operation, the reversal
of pressure in the pipes 152 and 153 will lift 125 -
the blow head and shut off further supply
of air to the valve 166 by its dropping on
to its seat. While this. operation is taking
effect, air from the line 158 passes to the = -
port 116 in the upper end of the cylinder 110 13¢
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to lower the roller 113 out of engagement
with the lug 114 on the under side of the
blow mold table, and permit the spring 122
to return the take-out device to its normal
position as shown in Fig. 1. -

The conveyor 88 (see Fig. 1) is of the
link belt or other suitable form, and pref-
erably is operated by means of a ratchet
wheel 167 (see Fig. 6) that is attached to
one of the belt carrying pulleys and is en-
gaged by a pawl 168 on an oscillating lever
169. The conveyor is operated with a step
by step movement by an air cylinder 170
and piston, the piston rod 171 of which is
connected to the lever 169 by a pin 173 work-
ing in a slot 174 in the lever, or other suit-

able connection. A screw 175 in the end

~ of the cylinder 170 enables the stroke of
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the piston to be adjusted to the length of
travel of the conveyor desired for the size
of ware being manufactured.

During the time that the tables are locked
by the locking pins 25 and 26, the conveyor
actuating mechanism is being returned to
normal position, shown at the lower left
hand side of Fig. 6, by air from the pipe
153. An adjustable check valve 176 is pro-
vided for the pipe 177 which connects the
head end of the cylinder with the pipe 153
for choking the exhaust and thereby con-
trolling the speed of the working stroke of
the conveyor operating devices; and a stop
cock 178 is arranged in the pipe 179 which
connects the outer end of -the eylinder 170
with the pipe 152 whereby the speed of re-
turning the conveyor actuating mechanism
may be controlled. ..

When the locking pins 25 and 26 are re-
leased from engagement with the tables, air
is admitted into pipe 152 passing to pipe
179 to move the piston forward in the cylin-
der 170, thereby moving the conveyor for-
ward, to make room for the next bottle de-

- posited thereon by the take-out mechanism.

Summarizing the operation of the take-
out device in connection with an.illustrative
machine (see diagram Fig. 6) it will be
observed that when the piston that operates
the rack 20 for intermittently rotating the
tables reaches the right hand end of the
cylinder 22 at completion of its idle stroke,
the valve 143 is tripped admitting air into

‘the line 150 to actuate the piston in the cyl-

inder 94 to grip and raise the bottle off of
the bottom plate of the mold. At the same
time, air is admitted to the cylinder 24 to
lower the piston 23 and withdraw the lock-
ing pins 25 and 26 from engagement with
the mold carrying tables. Air from the
pressure main M then passes through the
valve in the casing surrounding the locking
pin 26 into the pipe 152 to admit air into
the lower end of the cylinder 110 to raise
the roller 113 into position in front of the
lug 114 on the under side of the blow mold
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table. . Simultaneously, air is admitted to
the top of the neck pin cylinder 156 to lower
the neck pin out of engagement with the
blank mold. As the neck pin is lowered, a
groove 158 on the stem registers with the
port.in the housing leading to pipe 157 and
admits air into the right hand end of the
main control valve 138, thereby moving the
valve to the left as shown in Fig. 6, and
thus air from the main pressure line M is
admitted to the rear ‘of the cylinder 22 to
move the piston and rack 20 to the left to
rotate the table. Rotation of the table
moves the take-out arm 92 and the bottle
held by the gripping members 107 from the

.position C to the position D, preferably over

a conveyor 88 of any suitable type as shown
in Fig. 1. When the rack 20 completes its
table rotating stroke the valve 143 is tripped,
thereby exhausting air from the line 150 and
admitting air from the main pressure line
M through the pipe 151 to lower the piston
in the cylinders 94 and drop the bottle upon
the conveyor. At the same time air is ad-
mitted into the upper end of the cylinder
23 to disconnect the rack 20 from the pin-
ion 19 and raise the locking pins 25 and 26
to lock the tables.  Air in line 152 is then
permitted to exhaust through the valve sur-
rounding locking pin 26, while air is ad-
mitted from the main pressure line M in the
valve surrounding locking pin 25, to the
line 153 to lower the roller 113 out from en-
gagement with the lug 114, The take-out
arm 92 and arm 108 are then quickly re-
turned to their normal positions by means
of the spring 47.

The invention is not restricted to the con-
struction shown, nor to the combination of
a blowing apparatus with a blank forming
apparatus as illustrated, and obviously it is
applicable to glass ware shaping apparatus
generally. _ :

What we claim as our invention and de-
sire to secure by Letters Patent is: -

1. In a glassware forming machine, a
movable carrier having a mold thereon, a
ware removing device normally disconnect-
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ed from said carrier adapted in one position -

“to overlie the mold and to move to another po-

sition remote therefrom, and means asso-
ciated with said ware removing device for
periodicallyengaging said carrier thereby to
establish an operative connection between
said ware removing device and saidmold car-
rier whereby movement of the mold carrier
moves the ware removing device from its
position over the mold to the position remote -
therefrom., , :
2. In a glassware forming machine, a
movable carrier having periods of rest,
molds thereon, a ware removing device in-
cluding means for gripping the neck finish
of the ware in the mold when the carrier is
at rest, and means associated with said ware
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removing device for periodically establish-
ing an operative connection between said
ware removing device and said mold carrier
whereby movement of the mold carrier ef-
fects removal of the ware from the mold.

3. In a glassware forming machine, a
movable carrier having periods. of rest,.

cluding means for gripping the ware while
the mold carrier is .at rest, and means for
locking said ware removing device to said
mold carrier during movement thereof to
remove the ware from the mold . during
mavement of the carrier, R

4. In a glassware forming machine, a
movable carrier having periods of rest,

molds thereon, a pneumatically operated "

means for gripping the ware in said molds
during said period of rest and lifting it
therefroin, a movable member supporting
said ware gripping means and constituting
therewith -a ware removing
means for locking said -ware-removing de-
vice to said mold ecarrier during movement
thereof, whereby the ware may be removed
from said mold to a position remote there-
from during movement. of the cdrrier.

5. In a glassware forming machine, a
movable carrier having . periods. of rest,
molds thereon, a ware-removing device in-

cluding two-arms one positioned above and

the other positioned below said mold car-
rier, means on the upper arm to grip the
ware in the mold, and means on the lower
arm adapted to lock said arm to said mold
carrier during movement thereof.

6. In a glassware forming machine, a mov-
able carrier having a mold thereon, an os-
cillating ware removing device adapted in,
one position to overlie the mold and to be

‘moved to a position. remote therefrom by

movement of the carrier, and other means
for returning said ware removing device to
its original position.

7. In a glassware forming machine, a mov-
able carrier having molds thereon, means
for removing ware from said molds includ-
ing .a wertical oscillatable shaft, means car-
ried by the upper end of said shaft normally
positioned over said mold and adapted’to

‘grip and hold the ware therein, means se-

cured to the lower. end of said shaft adapted
to be locked to said carrier during movement
thereof whereby movement of the carrier ef-
fects removal of the ware from the molds

_and means for returning the parts of said

60

ware removing means to their normal posi-
tions. ' : '

8. In a glassware forming machine, a ro-
tatable carrier having molds thereon adapt-
ed to be opened and closed, and means for re-
moving formed ware from said mold includ-
ing a vertical oscillatable shaft, ware grip-

" ping and lifting means carried by the upper

device, and.

7

lowe'r. end of said shaft and adapted to bé _

locked - to said carrier during movement
thereof, said gripping and lifting of the ware
and carrier movement occurring in the order
named whereby the removal of the ware from

_the mold is effected by the movement of the
1 I rest, . carrier. ’
molds thereon, ware removing device in-

9. In a glassware forming machine, a mov-
able mold carrier having periods of rest ant
molds thereon, and means for removing
formed ware from said molds including a
vertical shaft mounted adjacent said carrier,
gripping means secured to said shaft adapt-

-ed to grip the neck finish of the ware in said

mold while at rest, means associated with
said ware removing means for periodical-
ly establishing an operative connection be-
tween said carrier and said shaft, and means

-for automiatically controlling said gripping

means and said connecting means ‘whereby
the ware is gripped while the molds are at
rest:and moved to a position remote there-
from during travel of the molds and re-
leased from the gripping members during a
succeeding period of rest. L
10. In a glassware forming machine, a

-movable carrier having molds thereon,

means for removing ware from said molds in-

‘cluding a gripping member normally overly-

ing one mold and a vertical shaft therefor,
means for establishing an operative connec-
tion between said table and said shaft where-
by movement of said carrier effects movement

-of said gripping member from a position over

said mold to a position-remote therefrom and
means including a spring for returning said
gripping member from its- remote position
independently of the movement of the car-
rier to its normal position.

11. In a glassware forming machine, a
movable carrier having periods of rest, molds
on said carrier, means for removing formed
ware from said molds including a vertical
shaft mounted adjacent said carrier, grip-
ping means carried by the upper end of said

shaft and normally positioned over said

molds, means including a spring device for
normally maintaining. said gripping means

over said molds, and means for establishing -

an operative connection between said car-
rier and said shaft whereby movement of the
carrier effects removal of the ware from the
molds to a position remote therefrom, the

gripping member being permitted to return -

to 1ts normal position during the next suec-
ceedingly period of rest of said carrier.

12. In a glassware forming machine, a
movable carrier having molds thereon, means
for removing formed ware from said molds,
and clutch means for establishing an oper-

.ative connection between said mold carrier

and sald ware removing means, and means
for maintaining said clutch in operative en-
gagement only during movement of said

end of said shaft, and means secured to the “mold carrier. -
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13. In a glassware forming machine, a
movable carrier having periods of rest,
molds on said carrier, means for removing
formed ware from said molds ineluding grip-
ping means and means adapted to be locked

“to the carrier only during movement thereof

whereby to cause the gripping means to move
away from the mold as the carrier is moved,
said counecting means being adapted to be
unlocked from the carrier when the latter is

at rest. i

14. In a glassware forming machine, a
rotatable carrier having molds thereon and
having periods of rest, means for removing
formed ware from the molds including a
gripping member, a vertical shaft upon which
said gripping member is mounted, an arm in
the lower end of said shaft and extending
beneath said carrier, and pneumatically con-
trolled means on said arm adapted to be
locked to said carrier during movement
thereof to cause the movement of the carrier
to effect the movement of the gripping means
away from the molds.

15. In a glassware forming machine, a
base, 2 mold carrier mounted for rotation
upon said base, a support fixed to said base,
ware removing mechanism mounted on said
support adjacent said mold carrier and in-
cluding an arm extending beneath said car-
rier, a locking means carried by said arm,
means on the under side of said carrier for
engagement with said locking means, and
means for adjusting the position of said arm
to insure the engagement of said locking
means with the means on the underside of
the carrier when the latter is at rest.

16. In a glassware forming machine, a
base, a mold carrier mounted for rotation
upon said base, a support fixed to said base,
a vertical shaft journalled in said support,
gripping  means adjustably secured to the
upper end of said shaft, and adapted in its
normal position to overlie one of the molds
on said carrier when at rest, an arm adjust-
ably secured to the lower end of said shaft
and extending laterally therefrom beneath
said mold carrier, a locking pin vertically
movable in the outer end of said arm, a plu-
rality of lugs carried by the under side of the
carrier there being one of said lugs for each
of said molds and means for causing vertical
movement of said locking pin to engage said
lug whereby movement of the carrier effects
the movement of the gripping means from
its normal position over the mold to a posi-
tion remote therefrom and means for auto-
matically returning said gripping means and
arm beneath the carrier to their normal po-
sition during the succeeding period of rest
of the mold carrier.

17. In a glassware forming machine, a
base, a mold carrier mounted for rotation
upon said base, a support fixed to said base,
a vertical shaft journalled in said support
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and rotatable therein, gripping means ad-
justably secured to the upper end of said
shaft, and adapted in its normal position
to overlie one of the molds on said carrier
when at rest, an arm adjustably secured to
the lower end of said shaft and extending lat-
erally therefrom beneath said mold carrier,
a locking pin vertically movable in the outer
end of said arm, a plurality of lugs carried
by the under side of the carrier, there being
one of said lugs for each of said molds, and
means for causing vertical movement of said
locking pin to engage said lugs whereby
movement of the carrier effects the move-
ment of the gripping means from its normal
position over the mold to a position remote
therefrom, means for automatically return-
ing said gripping means and arm beneath
the carrier to their normal position during
the next succeeding period of rest of the mold
carrier, including an arm and a spring inter-
posed between the outer end of said arm and
said base, and means for positioning said
arm upon the completion of its return move-
ment for engagement with the next succeed-
ing lug on the bottom of the mold carrier.

18. In a glassware forming machine, hav-
ing a rotatable carrier, reciprocable, pneu-
matically operated means having idle and
actnating strokes for intermittently rotating

"said carrier, pneumatic control means oper-

ated by said carrier rotating means at the
limits of its reciprocating movements, swing-
ing ware-removing means for removing ware
from said molds to a position remote there-
from, and connections between said pneu-
matic control means and said ware removing
means for causing said last named means to
grip the ware at the end of the idle stroke
of said carrier rotating means, remove the
ware during the actuating stroke thereof, re-
lease the ware at the end of the actuating
stroke, and return said ware-removing means
to its normal position over a mold during the
idle stroke thereof.

19. In a glassware forming machine, a ro-
tatable carrier having molds thereon, pneu-
matically operated means for intermittently
rotating said carrier and for locking said
carrier during periods of rest, means for
removing ware from said moléé=inc111ding
a gripping member and an actuating member,
means on said actuating member for estab-
lishing an operative connection with said car-
rier, and control means actuated by said car-
rier rotating means for actuating said car-
rier locking means, gripping means and con-
necting means on said actuating member,
said control means actuating the ware re-
moving means to grip the ware and lock itself
to the carrier when the latter is-at rest, to re-
move the ware during rotation of the car-
rier, and to release the ware and unlock itself

“from. the carrier during the next succeeding

period of rest. 1 :
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20. In a glassware foerming machine, a ro-
tating carrier having a mold thereon, and
means including a swinging arm and grip-
ping means carried by the outer end of said
arm for removing formed ware from said
mold, means associated with said ware remov-
ing means for periodically connecting said
ware removing means and carrier whereby
said ware removing means is actuated direct-
ly by movement of the carrier.

21. In a glassware forming machine, a ro-

. tary carrier having a mold thereon, means
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for intermittently rotating said carrier,

mieans normally disconnected from said car--

rier and operatively connected therewith pe-
riodically only during movement thereof for
removing formed ware from said mold dur-
ing movement of said carrier, a conveyor,
means for imparting a step by step movement
to said conveyor, and control means for all
of said means for actuating the ware remov-
ing means to grip -the ware in the mold to
move the conveyor, and then rotate the car-
rier in the order named. ~

22. In a glassware forming machine, a ro-
tary carrier having molds thereon, means for
intermittently rotating said carrier, carrier-
locking means for locking the carrier against
moveinent, means for removing formed ware
from(said molds including gripping mem-
bers, \pneumatic control means actuated by
i ierrotating means for actuating said
gripping members, and pneumatically oper-
ated means controlled by said carrier lock-
ing means for causing said ware-removing
means to be operatively connected to said
carrier to remove the ware from the molds
during movement of the carrier. -

23. In a glassware forming machine, a ro-
tary carrier having molds thereon, means for
intermittently rotating said carrier includ-
ing a reciprocatory member, gripping means
operable by movements of said carrier for
removing formed ware from said molds in-
cluding a vertically movable gripping mem-

* ber, and means actuated by said reciprocatory
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carrier rotating member in one position to
cause the gripping member to grip the ware
and lift it in the mold and in another posi-
tion to release the ware.

24. In a glassware forming machine, a ro-
tary carrier having molds thereon, means
periodically connected to said carrier for re-
moving formed ware from said molds in-
cluding a vertically movable gripping mem-
ber, means for intermittently rotating said
carrier, locking means for locking said car-
rier during periods of rest, pneumatically
operated means actuated by said carrier ro-
tating means causing said gripping member
to grip the ware and lift it in the mold, and
means associated with said carrier-locking
means for causing said ware-removing means
to remove the ware from the molds during
rotation of the carrier,

9

25. In a glassware forming machine, a ro-
tary carrier having molds thereon, means for
intermittently rotating said carrier, means
for locking said carrier against rotation dur-
ing periods of rest,a ware removing device
for removing ware from the molds, a con-
veyor for receiving ware released by said
ware removing device, means for intermit-
tently actuating said conveyor, and pneu-
matically operated means controlled by said
locking-means for establishing an operative
connection between said carrier ‘and said
ware-removing device only during movement
of the carrier and for actuating said con-
veyor actuating means to impart to the con-
veyor a step by step movement.

26. In a glassware forming machine, a ro-
tary carrier having molds thereon, means for
intermittently rotating said carrier, carrier

locking means for locking said carrier against.

rotation during periods of rest, means nor-
mally disconnected from said carrier and pe-
riodically connected thereto for removing
formed ware from said molds during move-
ment of said carrier, a conveyor for receiv-
ing the ware from said ware-removing mesns,
conveyor actuating means for imparting
thereto a step by step movement, and means
associated with said carrier-locking means
for actuating said conveyor actuating means.

27. In a glassware forming machine, a

base, a mold carrier rotatably journalled up--

on said base, ware removing mechanism
journalled on said base adjacent said mold
carrier, and including a vertical shaft, a pneu-
matically operated gripping member secured
to the upper end of said shaft, a pneumatical-
ly operated locking member secured to the
lower end of said shaft and adapted in its
operative position to establish an operative
connection between said carrier and shaft,
means for intermittently rotating said car-
rier, means for locking said “carrier against
rotation during periods of rest, and control
means for causing the gripping members to
grip the ware and 1ift it in the mold, locking
the ware removing mechanism to the carrier,
rotating the carrier to thereby remove the
ware from the mold, releasing the ware from
the gripping member, and then unlocking
the ware-removing mechanism from the car-
rier. : -

28. In a glassware forming machine, a
mold carrier rotatably mounted on said base,
a ware-removing mechanism journalled on
said base adjacent said carrier and including
a vertical shaft, a gripping member mounted
on the upper end of said shaft, a pneumatical-
ly operated locking member associated with
the lower end of said shaft and adapted to
periodically lock the ware removing mecha-
nism to the carrier, means for intermittently
rotating said carrier, means for locking said
earrier against rotation during periods of
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. rest, control means actuated by said carrier-
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rotating means for actuating said pneumati-
cally operated gripping members, and addi-
tional control means associated with said car-
rier-locking means and actuated by said first-
named controlled means for actuating said
pneumatically operated locking means, the
order of actuation of the control.devices being
as follows: first the gripping member is actu-
ated to grip and lift the ware in the mold,
second, the pneumatically operated locking
member is actuated tolock the ware removing

‘méchanism to the carrier, third, the carrier-

rotating means is operated to move the car-
rier and thereby remove the ware from the

mold, fourth, the gripping member is actu--

ated to release the ware, and fifth, the lock-

ing member is unlocked from the carrier.
29. In a glassware forming machine, a ro-

tary carrier having molds thereon, a ware re-

- moving. device mounted adjacent said mold

carrier and including an arm extending be-

neath said carrier, pneumatically operated-

- means for periodically locking said arm to
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said carrier, means for intermittently ro-
tating said carrier, means for locking said
carrier against rotation during periods of rest,
and means associated with said carrier-lock-
ing means for controlling the locking member
between the ware removing arm ‘and the
carrier.

80. In a glassware forming machine, a ro-

tary carrier having molds thereon, means for
removing formed ware from said molds,

5 means for intermittently rotating said car-

rier, means for periodically establishing an
operative connection between said ware re-
moving means and said mold carrier, carrier-
locking means for locking said carrier against
rotation during periods of rest, and means
associated with said carrier-locking means
for establishing an operative connection be-

‘tween said carrier and said ware removing

means when said carrier-locking means are
released from engagement with said carrier.

8l. In a glassware forming machine, a
base, a plurality of mold carriers rotatably
mounted upon said base, means for intermit-
tently rotating said carrier, means for lock-

ing said carrier against rotation during pe-

riods of rest, a ware removing mechanism
mounted upon said base adjacent one portion
of said carrier and including a vertical shaft,
pneumatically operated gripping means as-
sociated with said shaft adapted to grip the
ware in the mold, an arm associated with the
lower end of said shaft and extending be-
neath said carrier, pneumatically operated
means on said arm for periodically establish-
ing a locking connection between said arm
and said carrier, a conveyor, means for im-
parting to said conveyor a step by step move-
ment, means controlled by said carrier ro-
tating means for operating said pneumati-
cally operated gripping means, means associ-
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ated with said carrier-locking means for op-
erating said locking means between said car-
rier and arm on the lower end of said shaft
and conveyor actuating means, the order of
actuation of the control devices being as fol-
lows: first, the gripping members are actu-
ated to grip and lift the ware in the mold,
second, the locking means are actuated to es-
tablish an operative connection between the
carrier and the arm on the ware-removing

shaft, third, the carrier rotating means actu--

ated to rotate the carrier and thereby remove
the ware from the mold, fourth, the gripping
means are released to drop the ware, fifth,
the operative connection between the arm
and the carrier is broken to permit return of
the arm to its normal position over the mold.

32. In a glassware forming machine, a
movable carrier having molds thereon, a
device for removing ware from the molds,
and pneumatically actuated means for auto-
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matically connecting said ware removing de-

vice to said carrier for actuating said ware
removing device directly by movements of
said carrier. : )

83. In a glassware forming machine, a
carrier having molds thereon, means for in-
termittently actuating said carrier, means
for removing formed ware from the molds
on said carrier and normally disconnected
from said carrier operating means, and pneu-
matically operable means for connecting said
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ware removing means to said carrier for ac- :

tuation directly by movements thereof.

34. In'a glassware forming machine, an
intermittently movable mold carrier hav-
ing molds thereon, a reciprocatory ware re-
moving device for removing ware from the
molds, pneumatically actuated means opera-
tive during mevements of the carrier for con-
necting said ware removing device with said
carrier for actuating said ware removing de-
vice in one direction, said pneumatically ac-
tuated means being operable to disconnect
said ware removing device from said carrier
during the period of rest, and retractible
means for returning said ware removing de-
vice to its normal position.

35. In a glassware forming machine, a cir-
cular series of blow molds, a rotatable sup-
port therefor, means for automatically open-
ing said molds, means for intermittently ro-
tating said support including a reciprocable
actuator, valve means arranged to be oper-
ated on opposite strokes of said actuator,
means for removing formed ware from an
opened mold comprising ware-gripping
means, a shaft carrying said ware-gripping
means and rotatably mounted adjacent the
opened mold, a fluid pressure operated mo-
tor associated with said ware-gripping means

for movement therewith, and controlled by -

said valve means and adapted during one
of its movements to actuate the gripping
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means to grip and lift the ware from the said gripping members and mold opening

mold and during its opposed movement to
lower and release the ware at a point remote
from said mold, and means for rotating said
shaft and ware-gripping means simultane-
ously with the movement of said mold sup-
ort.

P 36. In a glassware forming machine hav-
ing a series of molds, a rotatable support
therefor, means for rotating said support,
valve means arranged to be shifted by said
support rotating means, mechanism for re-
moving ware from the molds comprising
ware-gripping members, a shaft rotatably
mounted adjacent said mold support and
carrying said ware-gripping members for
moving said gripping members during ro-
tating movements of the machine from its
position over a mold to a position laterally
remote therefrom, and fluid pressure oper-
ated means associated and movable with said
gripping members and controlled by said
valve means for operating said gripping
members.

87. In a glassware forming machine, a
movable mold support, sectional forming
molds mounted on said support, means for
opening said molds upon arrival at a prede-

means.

In testimony whereof, we have signed our

natres to this

termined position, reciprocable means for -

moving said mold support intermittently,
valve means arranged to be actuated on op-
posite movements of said reciprocable means,
a take-out device comprising a vertical shaft
adjacent said predetermined position for
mold opening, ware-gripping members, a
support therefor carried by -said shaft for
movement therewith, and pneumatically op-
erated means controlled by said valve means,
and associated with said gripping members
for movement therewith for actuating said
gripping members in ware-gripping and re-
leasing directions at the ends of opposite
movements of the reciprocable means, and
means for rotating said shaft simultaneously
with and by the mold support.

'88. In a glassware forming machine, a
movable mold support, sectional forming
molds carried thereby, fluid pressure oper-
ated means for opening said molds upon ar-
rival at a predetermined position, means for
removing ware from the molds comprising
pivéted ware gripping members, a vertically
disposed shaft journalled for rotation on an
axis parallel to but laterally spaced from the
axis of said molds, and carrying said grip-
ping members, fluid pressure operated means
associated with said grippers for movement
therewith for actuating said grippers; a re-
ciprocable actuator for intermittently mov-

ing said mold support, and valve means ar- -

ranged to be controlled by said actuator upon
opposite strokes thereof, and arranged to
control the supply of operating fluid to the
fluid pressure operated means for actuating
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