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(57) An invert and neck ring holder mechanism for

displacing a parison from a blank station to a blow

station. The invert and neck ring holder mechanism

has an opposed pair of side brackets, a worm gear

housing supporting a worm gear, and a motor/worm

housing for supporting the worm gear housing

intermediate the opposed side brackets. The invert

and neck ring holder mechanism also has a pair of

cylinder assemblies extending between the sides of

the worm gear and the side brackets. The cylinder

assemblies include a cylinder having an in support.

Each cylinder is axially displaceable from a first

location adjacent the worm gear to a second location

adjacent the associated side bracket and rotationally

displaceable to displace its neck ring holder support

from a first position at the blank station to a

second position at the blow station. A first switch

indicates that said first cylinder assembly cylinder

is proximate its associated side bracket, a second

switch indicates that the first cylinder assembly

neck ring holder support is at the first position, a

third switch indicates that the second cylinder

assembly cylinder is proximate its associated side 

bracket, and a fourth switch indicates that the i 

second cylinder assembly neck ring holder support is

at the second position.
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Applicant(s): EMHART GLASS S.A.

Invention Title:

NECK RING HOLDER MECHANISM FOR AN I.S. MACHINE

The following statement is a full description of this

invention, including the best method of performing it known to

me/us:
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SPECIFICATION

INVERT AND NECK RING HOLDER MECHANISM

FOR AN I.S. MACHINE

The present invention relates to the invert and

neck ring holder mechanism for an I.S. (individual

section) machine which transforms gobs of molten

glass into bottles in a two step process.

BACKGROUND OF THE INVENTION

•t t

The first I.S. machine was patented in U.S.
**f

Patents Nos. 1,843,159, dated February 2, 1932, and

10 1,911,119, dated May 23, 1933. Today more than 4000

*o a I.S. machines, manufactured by a number of companies,

S. are in use worldwide, producing more than a billion

bottles every day of the year. An I.S. (individual

section) machine has a plurality of identical sec-

15 tions (a section frame in which and on which are A

mounted a number of section mechanisms) each of which

has a ')lank station which receives one or more gobs

of molten glass and forms them into parisons having

wa threaded opening at the bottom (the finish) and a

blow station which reced;es the parisons and forms

tthem into bottles standing upright with the finish at

the top. An invert and neck ring holder mechanism

which includes an opposed pair of arms, rotatable

about an invert axis, carries the parisons from the

lA



blank station to the blow station inverting the
parisons from a finish down to a finish up orien-
tation in the process. A bottle formed at the blow
station is removed from the section by a takeout
mechanism.

In state of the art invert and neck ring holder
mechanisms, the neck ring holders must be closed on
their return from the blow station before they reach

the open mold open and close mechanism at the blank
station to avoid a collision. Since this movement is

controlled by an air cylinder, the programmed move-
ment can occur over a predictable range as the oper-

ation of the air cylinder degrades. This is very

undesirable since the lequired time tolerances to
15 accommodate such degradation can make the cycle

longer than necessary. Furthermore, there is no way

to verify that the neck ring holders are open prior

t to such movement or that events such as neck ring

"IH holder closed takes place at the intended time.
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SUMMARY OF THE INVENTION

The present invention therefore provides an invert

and neck ring holder mechanism for displacing a parison

from a blank station to a blow station on an I:S. machine

comprising an opposed pair of side brackets, worm gear

housing supporting a worm gear, motor/worm housing for

supporting said worm gear housing intermediate said opposed

side brackets, first cylinder assembly extending between

one side of said worm gear housing and one of said side

to* brackets, a second cylinder assembly extending between the

.4 other side of said worm gear housing and the other one of

said side brackets, each of said first and second cylinder

15 assemblies including a cylinder having a neck ring holder

support and a target, said cylinder being axially

displaceable from a first location adjacent said worm gear

housing to a second location adjacent the associated side

bracket and rotationally displaceable by said worm gear to

20 displace said neckring holder support through approximately

180° from a first position, at said blank station to a

second position at said blow station, first sensor means

for indicating that said first cylinder assembly cylinder

is proximate said associated side bracket, second sensor

means for indicating that said first cylinder assembly

target is proximate said worm gear housing, third sensor

means for indicating that said second cylinder assembly

cylinder is proximate said associated side bracket, and

fourth sensor means for indicating that said second

cylinder assembly target is proximate said worm gear

housing, each of said targets being configured so as to be

sensed by the associated sensor means for the entire

angular range of displacement of said cylinder.
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Advantages of the present invention will

become apparent from the following portion of

this specification and from the accompanying

drawings which illustrate a presently preferred

embodiment incorporating the principles of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the drawings:

Figure 1 is a schematic drawing of an I.S.

machine having a number of identical sections each

having a blank station and a blow station;

Figure 2 is an oblique view of one of the

section stations schematically showing a mold open

and close mechanism;

Figure 3 is an oblique view showing the inter-

connection of one of the mold support mechanisms

shown in figure 2 with its lead screw drive assembly;

Figure 4 is a side elevational cross sectional

view of the lead screw drive assembly shown in figure

3;

Figure 5 is a front view of the lead screw drive

assembly shown in figure 3;

Figure 6 is an oblique view of a transmission

housing design separated from its support;

Figure 7 is an oblique view illustrating how a

mold support mechanism is supported for linear dis-

placement in a direction perpendicular to the clamp-

ing plane;

Figure 8 is an oblique view of the invert and

neck ring holder mechanism for delivering parisons

from the blankmolds to the blowmolds;

Figure 9 is a view similar to that of figure 7

illustrating a second way for a mold support

mechanism to be supported for linear displacement;

Figure 10 is a view similar to that of figure 6

-3-
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illustrating the transmission housing design for the

embodiment shown in figure 9;

Figure 11 is a cross sectional view of a portion

of the mold support mechanism illustrated in figure

9 showing how one of the round shafts can compensate

for heat growth;

Figure 12 is an oblique view illustrating a

shield for the lead screw and transmission;

Figure 13 is an oblique view illustrating the

machine bed for supporting the individual sections of

the I.S. machine;

Figure 14 is an oblique view of a portion of the
machine bed;

Figure 15 is a first electronic schematic

15 diagram for the drive for a mold opening and closing

mechanism;

Figure 15A is an alterrdte electronic 'schematic

diagram for the drive for a mold opening and closing

mechanism;

20 Figure 16 is a first flow chart illustrating the

control algorithm for a mold opening and closing

mechanism;

Figure 16A is a second flow chart illustrating

an alternate control algorithm for a mold opening and

closing mechanism;
"Figure 17 is an oblique view looking at the

blank station end of the section showing a baffle

mechanism mounted to the top wall of the section

frame at a corner thereof;

Figure 18 is a side elevational view of the

drive portion of the baffle mechanism showm in figure

17;

Figure 19 is an elevational cross sectional view

showing a baffle above a blankmold of the I.S.

machine; 

Figure 20 is a view similar to figure 19 showing

a baffle engaging a blankraold in a first condition; 
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Figure 21 is a view similar to figure 19 showing

a baffle engaging a blankmold in a second condition;

Figure 22 is an oblique view of a baffle; and

Figure 23 is a flow chart illustrating the

operation of the control for the baffle mechanism.

Figure 24 is a view similar to figure 17 showing

a funnel mechanism mounted on the section frame;

Figure 25 is an oblique view of an alternate

embodiment of an invert and neck ring holder

mechanism for use with the mold opening and closing

mechanism shown in figures 9 and 

Figure 26 is a view taken at 26-26 of figure 

Sop °Figure 27 is an axial view of the juncture of

the worm gear housing and the motor housing;

Figure 28 is a flow diagram illustrating the

oinvert algorithm;

s. ~Figure 29 is a flow diagram illustrating the

neck ring open algorithm;

Figure 30 is a flow diagram illustrating the
0 av0 Ooe 20 revert algorithm;

Figure 31 is an oblique view of a the blank

station plunger mechanism shown partially in figure

1 17;

.4 Figure 32 is an oblique view of a single plunger
4

canister;
Figure 33 is an oblique view of the plunger

mounting plate;

Figure 34 is an oblique, separated view

illustrating the connection of the first four service

ducts to bottom of a plunger distribution base;

Figure 35 is an oblique view looking at the

front face of a conjunction-box;

Figure 36 is an oblique view of the top surface

of the conjunction box;

Figure 37 is an oblique view looking at the top

and front faces of the plunger distribution base;

Figure 38 is an oblique view of the plunger
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transition plate;

Figure 38A is a view similar to Figure 38

showing an alternate plunger transition plate;

Figure 39 is a view similar to figure 31 showing

an alternate mounting plate;

Figure 40 is an oblique view of a portion of an

neck ring holder having an alternate configuration.;

Figure 41 is,a side elevational view of a first

mounting assembly showing a first mold half supported

by a mold support insert;

Figure 42 is a side elevational view of a second

mounting assembly showing a second mold half support-

1 ed by a mold support insert;

S4l I Figure 43 is a side elevational view of a third

Mott 15 mounting assembly showing a third mold half supported

by a mold support insert; and

Figure 44 is a schematic side elevational view

showing a blankmold supported at a blank station and

a blowmold supported at the corresponding blow

20 station; A

Figure 45 is an oblique view of a takeout

mechanism made in accordance with the teachings of

Stt? the present invention;

Figure 46 is a schematic illustration of the

displacement of the takeout arm of the takeout

l mechanism shown in Figure 45; and

Figure 47 is a flow diagram of the offset

algorithm of the takeout mechanism control.

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT

An I.S. machine 10 includes a plurality (usually

6, 8, 10, or 12) of sections 11. A conventional sec-

i tion is made up of a box-like frame or section box

11A (Fig. 2) which houses or supports section mech-

anisms. Each section has a blank station including

a mold opening and closing mechanism 12 carrying

-6-



blankmolds which receive discrete gobs of molten

glass and forms them into parisons and a blow station

including a mold opening and closing mechanism 13

carrying blowmolds which receives the parisons and

forms the parisons into bottles. One, two, three or

four gobs can be processed in each section, each

cycle and the machine will be referred to as a single

gob, double gob, triple gob (the illustrated

embodiment) or quadruple gob machine depending on the

number of gobs simultaneously processed in each

section during a cycle. The formed bottles are re-

moved from the blow station by a take out mechanism

(fig.40) and transferred to a dead plate 14 and then

S transferred by a pusher mechanism (not shown) to a

\V 15 conveyor 15 which takes the bottles away from the

*o machine. The front of the machine (or section) is

the end remote from the conveyor, the back of the

machine is the end adjacent the conveyor and the

sides of the machine or sections extend perpendic-

o 20 ularly to the conveyor. Side to side movement is

movement parallel to the conveyor.

Figure 2 shows a portion of a section 11 of a

triple gob machine made in accordance with the

teachings of the present invention schematically

showing either molding station. The section 11

Q comprises a section frame 11A which is generally in

the form of a box, having a top wall 134 with a top

surface 94 and side walls 132. Each mold open and

close mechanism includes an opposed pair of mold

support mechanisms 16. Each mold support mechanism

is connected to and operated by a drive assembly

means comprising a rotary to linear transmission 18,

mounted on top of the section frame 11A and driven by 

a drive system 19 having a rotary output to displace

the associated mold support mechanism 16, linearly in

a sideways direction, between a retracted separated

position and an advanced position where the mold
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halves carried on an opposed pair of mold support

mechanisms will forcefully engage. The mold support

mechanisms for the blank station are identical and

the mold support mechanisms for the blow station are

identical but a mold support mechanism at the one

station may be dimensionally different from a mold

support mechanism at the other station as a result of

differences in the process which would be well known

to a man skilled in this art. Since the illustrated

machine is a triple gob machine, each mold support

mechanism at the blank or blow station will support

three mold halves (blankmolds or blowmolds) 17.
e

The interconnection of a mold support mechan-
j.sm to its drive and the means for displacing a mold

rsrr

is. support mechanism between advanced and retracted pos-

itions will now be described with reference to fig-

ures 3, 4 and 5. Figures 4 and 5 show only a mold

support mechanism which supports mechanism associated

with a single section, whereas Figure 6 shows an

20 alternate housing which will support two mold support

mechanisms when two sections are adjacent and only

one when no section is adjacent. The drive system 19

Sincludes a servo motor 66 (with any gearbox anJi/or

t ,.direction changer) having a rotary output in the form

of a spindle 67 (Fig. 4) which is connected to a lead

e screw 70 (ball or Acme, for example), which has upper

right hand and lower left hand thread portions, via

a coupling 68. A housing 90 supports the lead screw

The lead screw is supported at its ends in the

housing 90 in a vertical orientation in suitable sin-

gle radial or duplex ball bearing assemblies 99. The

housing has a base portion 93 which is secured to the

top surface 94A, 94B (figure 6) of two adjacent sec-

tion frames (the top wall of the section will be-ex-

tended outwardly to support the housing when there is i

no adjacent section) by suitable screws 95, opposed 

side walls 96 which include reinforcing ribs 97 and 
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removable top portions 98. The lead screw is con-

nected to a rotary to linear transmission which in-

cludes nut means comprising a lower left hand nut 72

and an upper right hand nut 74 received by the lead

screw. The rotary to linear transmission addition-

ally comprises means for interconnecting the nuts 72,

74 with a mold support mechanism, comprising a first

pair of jack links 76 connected at one end to the up-

per nut 74, a second pair of jack links 78 connected

at oiie end to the lower nut 72, and a yoke 82 having

a horizontal bore 91 supporting a transverse,

horizontal pivot shaft 80 to which the other ends of

the jack links 76, 78 are pivotally connected (sleeve

or flange bushings are utilized to extend link life).

15 The yoke 82 also has a vertical bore 92 which

pivotally receives a vertical pivot shaft 27 of the

mold support mechanism. Rotation of the lead screw

70 in one direction will accordingly advance the mold

support mechanism towards the opposed mold support

20 mechanism and vice versa. It can be seen that the

jack links 76 and 78 provide a toggle linkage movable

between an extended and a retracted condition and

acting horizontally between the housing 90 and the

mold support mechanism.

25 Each mold support mechanism has a carrier 30 and

upper and lower inserts 24 which support the mold

halves and which are supported on the carrier 30 by

the shaft 27 which passes through vertical holes in

the carrier 30, the inserts 24, and the yoke 82. The

yoke 82 is received in a pocket 101 in the carrier

As can be seen from the drawings, the lead screw

is vertical and adjacent the mold support mechanism

and the rotary to linear transmission, which

interconnects the rotary output of the servo motor

(t he lead screw) and the mold support mechanism, is

positioned compactly between the lead screw and the

mold support mechanism on top of the section top wall

-9-
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134. The rotary to linear transmission is located

completely above the top of the section frame and

applies a load to the mold support mechanism through

the yoke approximately at the center (vertically and

horizontally) of the mold support mechanism

(vertically, the axis of horizontal shaft 80 lies

midway between the upper insert 24 and the lower

insert 24 and horizontally, the axis of vertical

shaft 27 is located at the center of mass of the

carrier 30 (and inserts 24). The load which is

transferred directly from the vertical shaft 27 to

the upper and l.cwer inserts 24 lies in a plane

extending normally to the engagement plane of the

molds and intersecting the center of the molds (the

15 center of the center mold or where there are an even

number of molds, midway between the center molds).

The direction of this load is perpendicular to the

plane of engagement between the opposed mold halves

(the clamping plane) and since the vertical pivot

shaft 27 rotatably receives both the inserts 24 and

the yoke 82, and the yoke additionally rotatably

supports the horizontal pivot shaft 80, which is

connected to the toggle links, the inserts 24 are not

subjected to any twisting forces when a clamping load

25 is applied. The force applied by the rotary to

linear transmission will accordingly be transmitted

directly to the inserts 24 the carrier 30 is not in

the force path of clamp loading.

Each nut 72, 74 comprises a flat rear bear-

ing surface 84 which is associated with a flat elon-

gated vertical machined bearing surface 86 defined on

a rear wall 88 of the transmission housing (casting)

When the mold support mechanism is retracted, a

selected spacing (clearance) separates the rear

bearing surface of the nuts 72, 74 from the vertical

bearing surface 86 defined on the rear wall. The

lead screw is selected to have such a rigidity that

V
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when the mold supporting mechanisms are advanced to

bring the supported mold halves into clamping

engagement with the opposing mold halves and a

desired load is applied therebetween, the lead screw

70 will deflect sufficiently to bring the nut bearing

surfaces 84 into engagement with the wall bearing

surface 86. The lead screw housing 90 has sufficient

rigidity to assure that this load can be applied and

the removable top portion 98 can be adjusted, prior

to fastening in place, to set the desired clearance

between the bearing surface of the nuts and the wall

bearing surface. The mold halves, the mold support

mechanisms, the opposed transmissions, and the

housing 90 will accordingly define a truss (made up

of triangular structures) supported above the top

surface of the section frame to inhibit both vertical

displacement (the truss will accordingly isolate the

support shafts from a downward load) or sideways

(horizontal) separation of the mold halves from

vertical loads applied during the forming process.

To provide lubrication for the bearing surfaces 84,

86, an oil groove 100 may be defined in the rear wall

surface 86 and oil can be supplied to this groove

through suitable passages extending through the lead

screw housing 90. To minimize stiction, the machined

surface may be impregnated with solid lubricant. To

provide greater strength the lead screw housing 90

(figure 6) may be duplexed so that it can support

lead screws from adjacent sections which will be

connected to rotary to linear transmissions from

those adjacent sections.

Each insert 24 (figure 7) comprises a first

portion 26 which is pivotal about the vertical pivot

shaft 27 and which carries one of the mold halves and

a second portion 28 which carries the other two mold

halves and is connected via a pivot pin 29, to the

first portion 26 at a location that will assure that

I
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forces will be applied equally to each mold. The

pivot shaft 27 slidingly passes downwardly through

the first insert portion 26 of the upper insert 24,

through an upper wall 30A of a carrier 30, through

the transmission yoke 82, through a lower wall 30B of

the carrier 30 and finally through the first portion

26 of the lower insert 24. A pair of pins 31, which

extend downwardly through the upper insert 24,

through carrier 30 and through the lower insert 24,

have a selected clearance relative to the insert

portions to limit the desired motion of the first and

second insert portions 26, 28.

The mold support mechanisms are, as will now be

described, slidably mounted for movement on two par-

allel shafts 40, 50. The carrier 30, which extends

in a direction parallel to the clamping plane, has an

outboard (remote from the invert and neck ring holder

mechanism Fig. 8) mounting flange 32 on one end.

The mounting flange is secured by suitable fasteners

20 34 to a block 35 which has a suitable cutout 38 for

receiving the flange and has a flat horizontal

bearing surface 36 for riding on a flat horizontal

bearing surface (way) 41 defined on a the shaft 

which is square and is part of a bracket 42 which is

secured to the section frame proximate an end (the

bracket 42 could optionally be formed as part of some

other mechanism housing). Wipers (not shown) will

keep the way surface clean and lubricant can be

supplied to the block so that the bearing surfaces

can be lubricated. The inboard (proximate the invert

and neck ring holder mechanism) end of the carrier 

is secured by suitable fasteners 34 to an shaped

block 46 which is integral with a bearing block 48

and has a cylindrical bearing surface which slides on

the cylindrical bearing surface of shaft 50.

An invert and neck ring holder mechanism 110

(Figure 8) is mounted on the top surface of a section

ri
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box between the blank station and the blow station.

This mechanism has a pair of opposed neck ring

holders 112 which can be displaced from a separated

position to the shown closed position by suitable

horizontally oriented pneumatic cylinders 114. These

neck ring holders support opposed pairs of neck ring

halves 115 which close the bottom of the blankmolds

when the mold halves are closed and which, when the

neck rings are closed, define the finish (threads)

116 of the parison and ultimately the bottle. When

the finish has been formed, the neck ring holders 112

will be rotated 1800 by the invert and neck ring

holder mechanism by operating a servomotor 108 to

rotate a drive shaft in the form of a worm (not

15 shown) supported by a worm housing 118 which rotates

a worm gear which is supported within a suitable worm

gear housing 120. The invert and neck rifig holder

mechanism cylinders. 114 are suitably supported

between opposed spaced vertical supports or brackets

122 and the worm gear housing. The vertical worm

housing 118 and the invert brackets 122 are secured

to the top surface of the section frame.

As can be seen from figure 8, the round shaft 

for the blank side mold opening and closing mechan-

ism, which is located proximate the invert and neck

ring holder mechanism, is supported at either end by

the opposed invert brackets 122. The round shaft for

the blow side mold opening and closing mechanism is

a two part round shaft 50A, 50B. These shafts are

mounted coaxially and each is supported at one end by

an invert bracket 122 and at the other end by

vertical worm housing 118. The square shafts 

enable the carrier, whether at the blank station or

at the blow station, to expand with an increase in

temperature in a uniform direction away from the

invert axis (the center of the section).

Alternatively, as shown in figures 9-11, two

-13-



round shafts 50C can be mounted directly on the car-

rier 30. The free end of these shafts is slidably

received by suitable bearings 170 (figure 10) located

within suitable bores 171 in a pair of mounting

blocks 172 which are designed to be integral' with the

lead screw housing 90. Each mounting block has a

pair of vertically spaced bearings 170 for receiving

a round shaft spC from mold support mechanisms of

adjacent sections. Each pair of round shafts assoc-

iated'with a particular section (one upper and one

lower) are vertically located equidistant above and

Sbelow the axis of the horizontal yoke pivot shaft 

C r Since heat growth of the drive housing will rit be as

great as heat growth of the carrier 30 a compensation

15 mechanism is built into the carrier so that a car-

rier, whether at the blow station or at the blank

station, will expand with an increase in temperature

in a uniform direction away from the center (the

invert axis) of the section. As shown in figure 11,

a 20 a screw 174 interconnects a key 176 on one side of
the carrier 30, which is slidable horizontally in an

elongated horizontal keyway 177, with the outboard

round shaft 50C on the other side of the carrier.

The carrier bores 178 and 179 that receive the round

shaft and the screw have sufficient clearance to

permit the key to slide horizontally in its keyway

(relatively) to enable this round shaft to maintain

its parallelism with the other round shaft through a

range of environment temperatures.

In both the embodiment shown in figure 8 and the

embodiment shown in figures 9 and 10, each carrier is

supported on a round shaft located between the invert 

axis and the center of the mold open and close mech-

anism while being supported on the other side of the

center of the mold open and close mechanism'on a

shaft which can accommodate a temperature driven ex- 

pansion away from the invert and neck ring holder

-14- 
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mechanism axis. This means that temperature

expansion at both the blow station and the blank

station will proceed in the same direction (away from

the invert and neck ring holder mechanism axis)

This has never been previously achieved. In all

prior I.S. machines, expansion at the blank side oc-

curs towards the invert and neck ring holder

mechanism whereas expansion at the blow side occurs

away from the invert and neck ring holder mechanism.

In this regard, the expansion at the blank and blow

stations is always in the same direction as the neck

ring holder allowing for better machine alignment.

Figure 12 illustrates a shield structure~for one

of the lead screw housings. As shown, the carrier is

15 fully retracted. The shield has a front inclined

wall 52 which is coextensive with the top of the

carrier 30 and which is connected to the,rear top

edge of the carrier by a hinge 53. The shield also

has sides 54 which are integral with the inclined top

portion along each edge 56 of the top portion. Each

side has a vertical portion 57 which covers the end

of the carrier in this retracted position. A shield

control, in the form of a flap 58 connected to the

front edge of the top portion 98 at a hinge 60, is

received within opposed inwardly projecting brackets

61 secured to the inclined front wall 52 of the

shield. At the retracted position the top edge of

the shield is proximate the hinge 60. When the

carrier is advanced, the top portion of the shield

(and the flap) will become less inclined and the flap

and the top portion will move relatively to accommo-

date the displacement.

With the transmissions of the mold open and

closed mechanisms located above the top wall of the

section frame and with the transmissions powered by

electronic motors which are mounted, as shown, to

extend downwardly from the top wall of the section

I
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frame, the floor portion of the section frame, which

conventionally is filled with these motors (air

cylinders) and transmissions (linkages), becomes

open. The section frames 11A of the machine (there

may be 6, 8, 10, etc.) are mounted on the machine

base, which is defined by a number of two-section

beds 130 (figure 13) which are connected together.

Each two-section, bed 130 has side 132 and top 134

walls. The two-section bed has passage means

extending from one side to the other side of the bed

continuous with rectangular openings 136 in the bed

sides 132, which are separated by a side wall rib 137

for slidably receiving a plurality (eight in the pre-

ferred embodiment) of seamless square fluid ducts 138

15 which extend the entire width of the machine. The

ducts are supplied with pneumatic services, cooling

air, process air, lubrication, and process vacuum,

etc., as required. The top wall 134 has blank sta-

tion openings 140 and blow station openings 142 which

expose these fluid ducts 138 within each of the sec-

tion boxes. Section cables and wiring extend beneath

the fluid ducts in suitable conduits and come up

through the space between the duct groups and through

wiring ports 145 defined in the bed top wall 134 for

connection to individual mechanisms.

The ducts 138, which run from one end of the

machine to the other and which are connected to

suitable sources, are releasably clamped to each two

section bed by a clamping structure (Fig. 14) which

includes an beam 147, which underlies all of the

ducts, and a toggle device 148 at the front and back

of the bed which is connected between the beam

and the top wall of the bed. Each toggle device has

a toggle operating screw 149 which has an engagable

head 151, and which can access the ducts 138 through

suitable bed openings 153. Rotation of the operating

screw in one direction will push the ducts against
4,

'N
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the side wall ribs 137 and elevate them upwardly, into

forced engagement with a rib 143 which projects down-

wardly from the top wall 134 of the two section base.

Should it be necessary to remove one of these ducts

and replace it with two ducts, for example, the duct

clamping mechanism can be released by rotation of the

engagable head of the toggle mechanisms .in the oppo-

site direction so that the duct can be slidingly re-

moved and replaced with multiple side by side ducts

(ducts can be added or deleted to define the number

of ducts desired).

Referring to figures 15.and 16, each motor oE a

mold opening and closing mechanism operates in a

conventional manner where feedback signals are

15 supplied to a motion controller, which controls the

servo amplifiers that operate the motors (servo

motors). As shown, the motors are electronically

geared together. Motor/encoder number 1 (the master)

Ml/154 follows the demand signal from the motion con-

troller 155 command position sequencer 150. The sig-

nal from the motion controller position feedback pro-

cessor 152 which receives a digital feedback signal

from the encoder portion of motor/encoder number 1 is

supplied to the summing circuit 156. The summing

circuit outputs to the command signal processor 158

a digital signal which is supplied to the amplifier

160 which operates the number 1 motor/encoder. The

motion controller -command position sequencer receives

a signal from the summing circuit 156 which is pro-

cessed into a demand signal and sent to a second sum-

ming circuit 161 which also receives a signal from

the position feedback processor 166 which receives a

digital feedback signal from the encoder portion of

motor/encoder no. 2 (M2/168) and outputs a digital

signal. This signal is converted by the second am-

plifier command signal processor 159 which supplies

the signal to the second amplifier 1.62 which -operates

f

2
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motor/encoder number 2 (the slave) 168.

The separation between the mold halves, when the

mold carriers are fully retracted (each is at the

start position), can be determined and halfway there-

between is the ideal center point of mold movement.

The initial step of the feed program is for the

Command Position Sequencer 150 to define a displace-

ment profile that will operate the motors (MI, M2),

which are electronically geared together, to displace

the molds associated with those motors to that ideal

center point. To verify that the displacement of

both mold carriers has been completed, the velocity

of each motor is tested and :if the velocity of one

motor (MVl) and the velocity of the other motor (MV2)

15 is zero the next step in the feed program will begin

with the Command Position Sequencer issuing a veloc-

ity profile that will drive both motors at a very

slow velocity this can be any command that will

cause'the motors to run). When the actual velocity

20 of each motor again becomes zero, a determination is

made to verify that the actual end position of the

advanced mold carrier is within an acceptable error

from the ideal center point). The encoder

associated with each motor provides data from which

the actual end position can be determined. If the

mold carriers are acceptably located, the third step

of the feed program proceeds with the running of each

motor to apply a selected torque for a set period of

time which can be inputted via a computer.

This time period is the time period when the mold

halves will be clamped together. When this time runs

out, each mold carrier is returned to its or

start position. As shown, to return the mold support

mechanisms to their start positions, each motor is

operated at a slow velocity -VS, with the minus sign

signifying rotation in the opposite direction (which

can be set the arrow represents a computer input)

-18-
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for a limited period of time T2 (which also can be

set the arrow represents a computer input) to

"crack" the molds before the mold holders are

withdrawn to the position at a rapid velocity -VR

(an open profile a constant acceleration segment

followed by a constant deceleration segment ending at

the start position, for example).

A second algorithm for controlling the two servo

motors is shown in figure 15A. In this embodiment

the Motion Controller includes a Command Position Se-

quencer for each motor. The motors are accordingly

not electronically geared together. As shown in

figure 16A, each motor is simultaneously operated to

displace its associated mold holder, in accordance

15 with a predetermined feed profile (displacement/vel-

ocity/acceleration profile) to an ideal center posit-

ion (one half the total distance plus a selected dis-

tance which should result in the opposed mold holders

engaging and thereby coming to a stop). The fact

20 that the two mold holders have stopped is verified

(the error signal can be monitored) and the actual

position of each mold holder is determined and

compared to the ideal midpoint position. If the

actual position of each mold holdex is located 

from the ideal midpoint position, infeed is accept-

able. If this is not the case an error signal will

be produced. The actual midpoint is determined (the

total distance traveled by both mold holders divided

by two) and defines a new ideal midpoint. If one

mold holder traveled farther than the other (more

than an acceptable difference) the control will

define a scaling factor for the feed profile for one

of the motors that will either speed up the displace-

ment or slow down the displacement to reduce the

difference in 'tie distance traveled by the two mold

holders. The control will then apply the required

torque to the mtors and continue the program shown

-19-
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in figure 16.

Figure 17 shows a baffle mechanism 180 mounted

on the top wall 134 of a section frame I1A. A car-

rier arm 182 which supports three baffles 184 (the

baffle mechanism is shown schematically since there

are a great variety of specific designs) is connected

to a vertical actuating rod 186. This actuating rod

will be elevated and rotated during the uppermost

portion of its elevation so that the baffles can be

displaced between an elevated, retracted position and

a lowered advanced position where the baffles will be

located on top of the blank molds. This compound

displacement is effected by a servomotor 188 '(figure

18) which has a rotary output 190 which is connected

15 via a coupling device 192 to a screw 194. The screw

is threadedly connected to a nut 196 which is free to

rotate within a suitable bore 198 in a cam housing

199. A cam follower, in the form of a roller 202

rides in a barrel cam 204 defined in the wall 206 of

20 the cam housing. The vertical actuating rod 186 is

mounted on the top of the nut. As c n be seen from

figure 17, the cam housing has a base 208 which is

bolted 209 to the top wall 134 of the section frame

11A at a front corner of the section frame defined by

25 a side wall 132 and the front wall 135. At the

advanced location, the axes of the baffles are

coaxial with the axes of the closed blankmolds and on

top of the blankmolds. When the cam is operated the

baffles will first partially elevate away from the

blankmolds and then while the baffles are elevated

the rest of the way, the baffles will be displaced

away from the center of the blankmolds so that the

invert and neck ring holder mechanism can transfer

formed parisons to the blowmolds. The baffle

mechanism can be located at the front of the section

frame in either corner and unlike conventional baffle

mechanisms, the fully elevated and retracted baffle
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arm can be located fully within the section as shown

in figure 17 and not overly an adjacent section.

A baffle (figure 19) has a body 248 which

includes a cup shaped portion 250 having an annular

inclined sealing surface 252 extending around its

open bottom for engaging and sealing a corresponding

surface 254 at the top of the open blankmold. The

body 248 also includes a vertical tubular sleeve

portion 256 which defines a cylindrical bearing

surface 258 for slidably receiving the rod 260 of a

piston element 262. The cylindrical head 264 of the

piston element 262 has an annular sealing surface 265

which is slidingly displaceable within the bore 266

nf the cup shaped portion J0. A spring 268, which

15 is located around the vertical tubular sleeve portion

256, is compressed between a collar 270 which is

releasably secured to the carrier arm and,which is

secured to the piston rod 260 and the top of the cup

shaped portion 250, to maintain the top surface of

20 the cylindrical head 264 in engagement with the

adjacent surface of the cup shaped portion when the

baffle is separated from the blankmold.

When the baffle is lowered onto a blankmold as

shown in figure 20, the control (figure 23) will

displace the collar 270 downwardly until the top of

the collar is located a first distance D1 from the

top surface 272 of the blankmold where the

cylindrical head will be lowered, relative to the cup

shaped portion, to define a desired clearance "X"

between the bottom annular surface 274 of the piston

cylindrical head and the top surface of the blankmold

(the cylindrical head has moved relative to the cup

shaped portion a vertical distance This

applies a desired compressive force between the

piston element and the blankmold to establish the

desired seal between the engaging inclined annular

surfaces 252, 254. Now settle air introduced into

-21-
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the blankmold through the central bore 276 in the

piston rod will pass through a number of radially

extending holes 278 in the cylindrical head into a

corresponding number of vertical holes 280 and

through the annular gap between the annular bottom

surface 281 of the cylindrical head and the top

surface 272 of the blowmold into the blankmold

(suitable holes 282 which connect the interior of the

body to atmosphere assure that the cylindrical head

can move smoothly relative to the body). When settle

blow is complete and the gob is to be formed into a

parison, the collar'is displaced until the top of the

io o, collar is locatLd a second distance D2 from the top

surface 272 of the blankmold. This results in the
15 bottom annular surface 281 of the cylindrical head

forcefully engaging the top surface 272 of the

r, blankmold to close the blankmold. As the parison is

formed (forced to fill the internal cavity defined by

the inner surface of the blankmold and the bottom

20 surface of the cylindrical head) air can escape

through a number (four in the preferred embodiment)

of small notches 286 defined in the bottom annular

surface 281 of the cylindrical head (figure 22) into 

the vertical holes 280, through the radial holes 278

into the piston rod bore 276 and out through now
t E exposed escape bores 290 into the space between the

top of the piston and the cup shaped portion 250 and

out the relief openings 282. 

When a funnel mechanism 210 is required it can

be mounted in the other front corner. As can be seen

from figure 24, the baffle and funnel mechanisms are

identical except for the direction of the barrel cam

and except that a funnel carrier 212 supporting three

funnels 214 is mounted on the other actuator rod.

The funnel mechanism, like the baffle mechanism, ci

be always located within the territory of its n 

section.

-22-
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Figure 25 illustrates an alternate invert and

neck ring holder mechanism 110. As shown, this

invert and neck ring holder mechanism can be used

with the embodiment shown in figures 8-10. The end

of each neck ring holder adjacent the worm gear

housing 120 ends in a slotted mounting bracket 113

which is slidingly received by the keyed end 109 of

a support bracket 117 secured to an invert cylinder

114. The annular outboard end 119 of a cylinder 114

(figure 26) slides within a corresponding annular

groove 121 in the top of the related outboard side

bracket 122A. The threaded end 123 of a proximity

"switch or sensor 124 is threaded into a suitable bore

125 in the side bracket and secured by a nut 126 at

15 the location where it will sense the cylinder at its

fully inserted position (neck ring holder retracted)O

The proximity switch cable 128 extends downwardly

through a hole (not shown) in the side bracket and

the proximity switch is protected by a cover 129. An
9w

20 additional pair of proximity switches 124A (figure

27) are mounted on a bracket 131 which is secured to A
the worm housing 118. These proximity switches are

locatel beneath the worm gear housing 120 with one

facing each cylinder. Secured to the end of each

cylinder, proximate the worm gear housing, is a semi

S( circular target 133 which will operate an associated

one of these proximity switches when that cylinder is

located against the worn gear housing from the

location where the neck ring holder is at a first

orientation whereat the neck ring halves carried by

the neck ring holder are on top of the plunger

mechanism (the 1800 invert start position) to aIp
second orientation (about 1800 away from the first

i orientation) whereat the neck ring halves are holding

parisons at the blow station (the 00 invert end

position) Hereinafter, the phrases neck ring closed

and neck ring open will be used to describe the

-23-



position of the neck ring holder/bracket/cylinder and

the controls will be described with reference to one

neck ring holder but the other neck ring holder is

controlled in the same manner. Since the servo motor

108 has an encoder which generates a position

feedback, the angular position of the neck ring

holder is known throughout its angular displacement.

The algorithm illustrated in figure 28 will

identify operational problems during invert. The

status of the neck ring closed sensor 124A will be

continuously monitored as the invert servo 108

V advances the worm to rotate the gear and the neck

ring from the start invert location (1800) to the end
a r

invert location Should the neck ring not

0,0: 15 maintain its closed position throughout this 1800

•".displacement, an alarm signal will be sent. This

signal could either stop the cycle or initiate any0

desired lesser action.

The algorithm illustrated in figure 29 will
r0

1 20 assure that the time of arrival of the neck ring at

the open position will be constant. The neck ring
e0 4

cylinder will be operated at a set time in the cycle

€(time T) to displace the neck ring from the closed

position sensed by sensor 124A on the gear housing to

25 the. cpen position sensed by sensor 124 on the end
(r-

bracket. The time between these two signals is timed

and compared to an ideal time difference (the
original time difference) and a time offset,

which is the difference between the actual and ideal

time difference, is supplied to the control which

operates the neck ring cylinder. In the event that

the offset becomes excessive or erratic, an alarm

signal will be issued to effect any desired conse-

quence from cycle stoppage, to an operator warning i

that maintenance is required.

Figure 30 illustrates the revert algorithm. The i

neck rings will be opened at the blow station to

-24-
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release a completed bottle and before the arm can be

rotated 1800 to the blank station, the control must

verify that the neck ring is at the open position.

With such verification, the invert servo will be

operated to effect the desired angular displacement.

At a selected angle of rotation (81 ideal) the

control will operate the neck ring cylinder to

displace the cylinder (the neck ring) from the open

position to the closed position. Such action will be

confined by limits including the limits that 61 has

to be greater tha~ X0 and that the movement of the

neck ring must be complete by YO X, Y, and 81 are

S" individually setable. The control determines the
actual angle (81 actual) when the neck ring open

S 15 sensor 124 is switched off and determines a 81 offset
0*S

o" #1 by subtracting 81 actual from 81 ideal. This
c

*,tb offset is supplied to the control to correct the

location where the neck ring cylinder is operated.

When this offset becomes excessive or erratic an
o

0r, 20 alarm signal is sent.

The control additionally monitors when the neck A

ring reaches the closed position determining the

angle 82 actual when the neck ring closed sensor 124A

Ssenses the neck ring. The cylinders are convention-
X

ally air operated and the time for a cylinder to be

pneumatically displaced from the neck ring open

position to the neck ring closed position can depend

on the condition of the pneumatic cylinder. As the

operation of the cylinder degrades, it can take

longer for the desired displacement to take place and

such lateness may cause the moving structure (the

neck ring structure) to impact the blank molds that

normally would be out of the way. The control

determines a second 81 offset (82 ideal-82 actual)

and makes a second correction to the angle when the

neck ring is operated. When this degradation reaches

a selectable angle indicative of the need for action,
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the control will issue a suitable signal indicating

that repair and/or maintenance is in order. Since

each angular displacement of the encoder is a

function of time, these offsets could be correlated

to tracked differences of time. These offsets assure

that cycle events occur at constant times.

A plunger mechanism, which is part of the blank

station of a section, is shown in figures 31 and 32,

and includes three plunger canisters 62, as shown,

where the machine is a triple gob machine. Each

plunger canister has an upper cylinder portion 63 and

a lower cylinder portion 64 with plugs 65 supporting

ring seals 71 and an exhaust duct 73 extending

axially downwardly from the bottom surface 75 of the

lower cylinder to connect the plunger canister to

required services (plunger cooling, exhaust, plunger

down, plunger up, counterblow/vacuum (in.,blow and

blow machines) or plunger cooling (in press and blow

machines), lubrication, separate thimble up). The

20 canister may exhaust through the upper cylinder and

in that case the exhaust duct and associated ducting

shown would not be required. For clarity the plunger

mechanism will be described in a blow and blow

machine but where counterblow/vacuum is described it

should be understood that this would be plunger

cooling in a press and blow machine. Secured to the

top of each upper cylinder is a mounting plate or

flange 77 and tooling 79 which has opposed ears 81 to

capture the opposed neck ring halves as the neck ring

holders are closed. These mounting plates 77 are

secured with suitable fasteners 83 to the top surface

of a mounting block or plate *85 which has holes 87

(figure 33) through which the upper/ lower cylinders

can pass and the mounting block is fastened to the

top surface 94 of the section frame 11 with suitable

bolts 89. On the top portion of the upper cylinder

is located a locating diameter 69. The top surface

t ttl 
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of the section frame has a large opening (not shown)

which can accommodate the plunger cartridges whether

single, double or triple gob. The top surface 94 of

the section frame is accordingly the master surface.

It is preferably machined, at the location where the

mounting block is to be secured, to define a precise-

ly horizontal mounting pad. The top (or an area or

pad on which the flanges are to be mounted) and

bottom surfaces of the mounting block preferably are

machined to be parallel and the height of the

mounting block is defined to locate the tooling at

the desired height. By also defining the mounting

block cylindrical openings 87 to matingly receive the

locating diameter of the plunger canisters, the axes

15 of these plunger canisters will be precisely located

upon insertion. By locating diamond and round pins

eO not shown) on the top wall of the section frame and

defining suitable holes in the bottom surface of the

mounting plate, the mounting plate will be automatic-

S 20 ally located. Since the top of the plunger canister

is secured to the top wall of the section frame,

growth resulting from heat will not significantly

vary the location of top of the tooling.

~The first four fluid ducts underlying the blank

side of a section (figure 34) are pneumatic services

for plunger down (duct 300 -approximately 3.1 Bar),

counterblow (duct 302-approximately 2-3 Bar), vacuum

(duct 304) and plunger up (duct 306-approximately

1.5-2.5 Bar). Connection of these services, via

holes 307 in the top wall of the ducts, is

established to vertical inlets 308 in the bottom

surface 310 of a plunger distribution base 312 via

corresponding holes 314 in a connection plate 316.

The four pneumatic services are routed through the

plunger distribution base to outlet ports 320 in the

front face 321 of the plunger distribution base. A

fifth fluid duct 301 underlying the bottom wall of

-27-



the blank station of a section (figure 34) carries

pressurized lubrication fluid. The lubricant passes

through a hole 303 in the top wall of the lubrication

duct, through a hole 311 in the connection plate and

into a lubrication inlet 305 in the bottom surface of

the plunger distribution base which supplies the

lubrication via an outlet port 309 on the front face.

Effective sealing is achieved with rings 318

compressively located between either surface of the

connection plate 316 and the top surface of the ducts

and the bottom surface 310 of the plunger distrib-

ution base when the plunger distribution base is

°'bolted onto the bottom wall of the section frame. A

cross hole 322 is defined in the plunger distribution

base for receiving a crank 323 operated isolation rod

(valve) 324 which can be rotated from an open

.orientation where the pneumatic services and

lubrication can flow through holes 325 to the outlet

ports, to a closed orientation where such flow is

20 blocked.

S Connected to the front face 321 of the plunger
au r

distribution base is a conjunction box 330 (figure

35) which includes five service inlet ports (320A,

309A) on the rear face which communicate with the

service outlet ports 320 and 309 of the plunger

distribution base rings 326 provide the seal-

ing). The illustrated embodiment is a triple gob

configuration which means that the blank station of

each section includes three plunger canisters such as

shown in figure 32, an inner plunger canister

(the one nearest the invert and neck ring holder

mechanism axis), a middle plunger canister and an

outer plunger canister. Each individual pneumatic

service input (plunger up, vacuum, counterblow,

plunger down) and the lubrication line is split in

the conjunction box into three outputs, one for each

of the three plunger canisters. On the left portion
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of the front face 332 of the conjunction box are

located, for the inner, middle and outer plunger

canisters (the vertical arrows, "inner canister",

etc., in figure 35, identify vertically arranged

groups of ports on the front face that are associated

with a particular canister and the horizontal arrows,

"to canister", etc., identify horizontal groups of

ports that are associated with a particular

function), three outlet ports 334 for the plunger up

service, which originate with the single plunger up

inlet port, three exhaust ports 336 which communicate

o with exhaust and three "to canister" inlet ports 3380 6:
oo which communicate with three corresponding outlet

S"ports defined in the rear face of the conjunction box
n

15 (not shown) which communicate with corresponding

"plunger up" inlet ports 360 defined in the front

o"6, face 321 of the plunger distribution base (fig.37)

Flow for each vertically arranged group of ports on

this left portion of the front face may be controlled

20 by a device which can regulate the pressure such as

regulator/valve and receiver tank (not shown for

clarity) which will either connect the "to canister"

line to plunger up service or to exhaust. On the

-c right portion of the front face of the conjunctionS C

box (fig. 35) also are located, for the inner, middle

*r and outer plunger canisters, three service outlet

ports 340 for vacuum, each originating with the

single vacuum inlet port, three counterblow outlet

ports 342 each originating with the single
counterblow inlet port for counterblow service

services, three "to canister" inlet ports 344 which

communicate with three corresponding outlet ports

defined in the rear face of the conjunction box which

communicate with corresponding "counterblow/vacuum"

inlet ports 364 defined in the front face 321 of the I

i plunger distribution base (fig.37) and three exhaust
ports 346 communicating with exhaust. Here a

61ports 346 communicating with exhaust. Here a
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regulator and valve (not shown) operates in

conjunction with a pilot operated valve (not shown)

to connect the "to canister" inlet ports either to

vacuum or counterblow or to exhaust. Located on the

right side of the top face 348 of the conjunction

block (figure 36) are, for the inner, middle and

outer plunger canisters, three plunger down service

outlet ports 352 which originate with the single

plunger down inlet port for plunger down service,

three inlet ports 350 communicating with three

corresponding outlet ports defined in the rear face

of the conjunction box which communicate with
corresponding "plunger down" inlet ports 362 defined
in the front face 321 of the plunger distribution

66,5615 base (fig.37) and three exhaust ports 354 which

s communicate with exhaust. The flow of each vertical

group of *ports is controlled by an individual

regulator and valve (not shown for clarity) which

will either connect the "to canister" line to plunger

.20 down service or to exhaust. Located on the left side

of the top -face 348 of the conjunction block are, for

the inner, middle and outer plunger canisters, three

thimble up service outlet ports 351 for the thimble

UP service which communicate with a plunger down

line, three "to canister" inlet ports 353

communicating with three corresponding outlet ports

defined in the rear face of the conjunction box which

communicate with corresponding "thimble up" inlet

ports 363 defined in the front face 321 of the

plunger distribution base (fig.37) and three exhaust

ports 355 which communicate with exhaust. The flow

of each vertical group of ports is controlled by an

individual regulator and valve (not shown f6r

clarity) which will either connect the ''to canister'

line to thimble up service or to exhaust. The

conjunction box also splits the lubrication linOe into' 

three lines which supply three lubrication input
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ports 313 (figure 37) on the front face of the plun-

ger distribution base.

Referring to figure 37, the front face of the

plunger distribution base also includes a number of

additional inlets 365 for additional fluid functions

such as neck ring cooling, take out tong closing,

cooling air, neck ring -open/close, etc., which

connect with corresponding conduits in the conjunc-

tion box. These conjunction box lines can connect to

outlets in the top surface of the conjunction box

(not shown) which are connected to corresponding

outlets in a corresponding number of individual

.t regulators and valves (not shown for clarity) which

distribute air from the plunger down line, regulated

to the desired pressures.

"°The top surface 315 of the plunger distribution

06 plate has three sets of outlet ports each' having a

plunger up outlet port 366, a plunger down outlet

port 368, a counterblow/vacuum outlet port 370, a K
9. 20 thimble up outlet port 372 and a lubrication outlet

o, port 374. These outlet ports are universal

(permanent), the number of sets of outlet holes

corresponds to the maximum number of gobs to be

processed in the section.

To define a specific plunger configuration

(single, double or triple gob) and define a

defined plunger spacing (5 6" for example), in

the event there are multiple plungers, a transition

plate 376 (fig.38) is secured to the top surface 315

of the universal plunger distribution plate via

suitable bolts 377. The transition plate has, for

each canister, a plunger up outlet hole 380, a

plunger down outlet hole 382, a c6unterblow/vacuum

outlet hole 384, a thimble up outlet hole 386 and a

lubrication services outlet hole 388 in the top

surface 390 for receiving the downwardly prcjecting

connecting stubs 65 on the plunger canisters (an i

-31-
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ring 71 establishes the seal between a downwardly

projecting stub and its receiving hole anymovement

of a plunger canister, either within its mounting

plate hole or as a part of the mounting plate, will

not result in the tilting of the canisters since

sufficient float is assured via the 1011 ring seals on

the receiving holes of the transition plate) and a

plunger exhaust hole 392 is shaped to receive the

depending plunger exhaust pipe 73 of a plunger

canister. The plunger exhaust holes communicate with

a discharge opening 378.

To change the section from one configuration to

another, to change from the illustrated triple

gob operation to double gob operation, for example,

1s the illustrated triple gob transition plate will be

removed and replaced with a double gob transition

plate (Figure 38A) which will seal off one of the

three sets of plunger output ports on the top surface

of the plunger distribution plate while establishing

connections to the third set of ports (the plunger

mechanism control will be modified so that only the

valves, etc. associated with the two sets of ports in

the transition plate will be operated) 

To accommodate the manufacture of bottles having

a substantial height variation, the neck rings/

plunger canister(s) can be elevated by approximately

mm. The original transition plate having a height

H-i and the mounting plate having a thickness Dl can

be replaced with a transition plate and mounting

plate each having a height increased by 70mm (H2 

figure 38 and D2 figure 39, respectively) and the

neck ring holder can be replaced with alternate arms

wherein the mounting' bracket 113A elevates the neck

ring holder 112 70 mm from position P1 (figure 25) to

position P2 (figure 39). The fixed stop 111,' which

locates the mounting brackets, is shown in figure 

A4s can be seen from figures 41-43, the machine, I 
'I
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with a given pair of neck ring holders, can use

blankmolds having a wide range of heights to produce

bottles having a wide range of heights. While the

blankmold half 17A, 17B, 17C, 17D (figs.41-43) and

the insert can take various forms, the interconnect-

ion of the blankmold half and the insert is defined

to establish a fixed vertical dimension between

the invert center 434 and the top surface 438 of the

blankmold halve neck ring groove 436 (the top surface

of the neck ring). For a neck ring holder located at

P1 (fig. 25), this dimension could for example be

S; 100mm whereas this dimension could for example be

rr,, 30mm when the neck ring is located at P2 
4 Each blankmold half has a downwardly projecting

44 

15 annularly extending hook shaped lip 440 proximate the

bottom surface which can have a number of annular

portions or segments and which is received by a cor-

responding upwardly projecting annularly extending

hook shaped lip 442 in the outer wall of the insert

20 which vertically locates the blankmold halves (the

blankmold is vertically located at the horizontal

plane of engagement between the downwardly projecting

blankmold lip and the upwardly projecting lip of the

Lcct fmold support insert). The blankmold half may be of

sufficient size that a stabilizing button 442 may be

required vertically above the lower lip which oper-

ates with an upper mold half lip 440 to stabilize the

mold during its movement (as shown, the stabilizing

button 442 does not support the weight of the blank-

mold half). Since the blankmold halves are supported

proximate the neck ring groove at the location where

the mold lip is supported by the lip on the mold

support, substantially all growth of the blankmolds

due to heat will occur upwardly from this location

and any growth from this location downwardly will be

insignificant (without requiring any adjustment of

the plunger mechanism or neck ring, which is conven- 
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tionally required in prior art structures where the

blankmolds are supported proximate the top of the

mold. Additionally, by using conventional blowmolds

380 (figure 44) which are hung from the top via a

downwardly projecting, annularly extending lip 382

having a number of segments supported by a corres-

ponding upwardly projecting, annularly extending lip

on the blow mold support insert (not shown), which

also can have a number of segments (at a location

proximate the neck ring groove), expansion of the

blowmold halves due to heat will also occur in the

direction away from the finish (the threaded portion)

thereby being consistent at both stations.

As can be appreciated, while in the prior art,

to shift from one configuration (single, double,

triple gob) at one center distance to the same or a

different configuration at a different center dis-

tance, often required the purchase of a different

I.S. machine or a substantial rebuilding of an exist-

20 ing machine. The primary reason for this is the com-

plicated mold open and close linkages which defined

different geometries. The disclosed I.S. machine is

a universal center distance machine. It can be

changed from any desired configuration/center dis-

25 tance to any other desired configuration/center dis-

tance simply by replacing a number of parts which

define a desired configuration/center distance; i.e.,

by replacing the quick change mold carrier assembly

of the mold opening and closing mechanism, the mount-

ing plate, transition plate and perhaps the plunger

canisters of the plunger mechanism, the neck ring

holders and at the blow station the mold cooling

mechanism would as is conventional be changed to

change machine's configuration.

The takeout mechanism, which is shown in figures

45-47, is mounted on the top surface 94 of the top

wall 134 of the section frame and has a takeout tong

I

A..
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head 450 which can releasable grip the bottle(s) at

the blow station and which is supported by an X-axis

slide 452 slidably carried by a axis mounting

housing or slide 454 which is slidably dit laceable

along a Z-axis column 456. The X and Z axes are

controlled by suitable servomotors 457, 458. The

bottles formed at the blow station, whatever their

height, will always have their finish located at a

fixed vertical location datum) and the bottom

surface of a bottle may be located at different ver-

tical locations (ZB1,ZB2) relative to this Z datum

within the vertical height range of the bottles.

oS These bottles are gripped by the takeout tong head,

removed from the blow station and deposited on a

deadplate 460 which may be located at a variety of Z

locations (ZD1,ZD2). A short bottle will travel a

E different Z distance (Zl) than will a tall bottle

The takeout control (figure 47) defines an X-Z

displacement profile for the takeout tong head for

.so 20 any offset (ZB-ZD), and effects the desired

displacement.

a

4 CCC

tt
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CLAIMS:

1 An invert and neck ring holder mechanism for

displacing a parison from a blank station to a blow

station on an I.S. machine comprising

an opposed pair of side brackets,

a worm gear housing supporting a worm gear,

a motor/worm housing for supporting said
worm gear housing intermediate said opposed side

brackets,

a first cylinder assembly extending between

one side of said worm gear housing and one of said
side brackets!
1. An inva second cylinder assembly extending

bestatioween on another side of said worm gear housing and
the other one of said side brackets,

each of said first and second cylinder

assemblies including a cylinder having a neck ringholder support and a target,

said cylinder being axially displaceableen

from a first loction adjrm cent said worm gear housing

to a second location acylinder assembly exassociatendingde

bracket and rotationally displaceable by said worm

hgear to displace said neckring holder support through

approximately 1800 from a first position at said

blank station to a second position t said blow

Sstation,.
Sfirst sensor means for indicating that said

first cylinder assembly cylinder is proximate said

associated side bracket,

second sensor means for indicating that

said first cylinder assembly target is proximate said

20 fworm gear housing, adjacen said worm gear housing

to a second cylinder assembly cylinder is proximate said

tbracket and rotationally displacable by said worm 

associated side bracket, and posiion
Sfourth sensor means for indicating that said

-36-



said second cylinder assembly target is proximate

said worm gear housing,

each of said targets being configured so as

to be sensed by the associated sensor means for the

entire angular range of displacement of said

cylinder.

2. An invert and neck ring holder mechanism for

displacing a parison from a blank station to a blow

station according to claim 1, further comprising

means for mounting said second and fourth sensor

means underneath said worm gear housing.

3. An invert and neck ring holder mechanism for
displacing a parison from a blank station to a blow

station according to claim I, wherein said cylinder

further includes an annular end portion proximate its

associated side bracket and each of said side

brackets includes an annular groove for receiving the

annular cylinder end portion of the adjacent cylinder i

assembly and further comprising means for mounting

said first sensor means on one of said side brackets

to sense the annular cylinder portion of the
.associated cylinder assembly when it is fully

inserted into the annular groove of the associated
e t

c side bracket and means for mounting said third sensor

o 25 means on the other one of said side brackets to sense

the annular cylinder portion of the other cylinder

4assembly when it is fully inserted into the annular

groove of the associated side bracket.

4. An invert and neck ring holder mechanism for

displ-acing a parison from a blank station to a blow

station according to claim 1, wherein each of said

targets is substantially semicircular in shape.

Dated this 4th day of November 1998

E1MHART GLASS S.A.
By their Patent Attorneys
GRIFFITH HACK
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ABSTRACT

INVERT AND NECK RING HOLDER MECHANISM

FOR I.S. MACHINE

An invert and neck ring holder mechanism for

displacing a parison from a blank station to a blow

station. The invert and neck ring holder mechanism

has an opposed pair of side brackets, a worm gear

housing supporting a worm gear, and a motor/worm

housing for supporting the worm gear housing

intermediate the opposed side brackets. The invert

and neck ring holder mechanism also has a pair of
fr

Scylinder assemblies extending between the sides of

the worm gear and the side brackets. The cylinder

assemblies include a cylinder having an in support.

tot* 15 Each cylinder is axially displaceable from a first

location adjacent the worm gear to a second location

V* a adjacent the associated side bracket and rotationally

displaceable to displace its neck ring holder support

from a first position at the blank station to a
a) AS 20 second position at the blow station. A first switch

c indicates that said first cylinder assembly cylinder

is proximate its associated side bracket, a second

switch indicates that the first cylinder assembly

Sneck ring holder support is at the first position, a

third switch indicates that the second cylinder

assembly cylinder is proximate its associated side

bracket, and a fourth switch indicates that the

second cylinder assembly neck ring holder support is

at the second position.

A:\S1660SUS.SPC 4
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