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@ Servo-driven gob distributor.

& A gob distributor for conveying gobs to fixed

troughs (23) of glass forming sections (24) com-

prises one or more scoops (21). Each scoop has a
= pivot axis (22) and a pinion (74) is fixed to each
<scoop to turn about said axis. A rack (75) engages
¢©each pinion for positioning in the scoops in a
™ preselected sequence. The rack (75) is positioned
‘-by a servo motor (55; 100; 111) driving a rotary-to-
QN linear drive unit (60; 102, 103, 104; 113, 114) coup-
Qed to the rack (75). A motion profile computer (131)

controls a position-control servo mechanism drive -
© (135) electrically coupled to the servo motor.
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SERVO-DRIVEN GOB DISTRIBUTOR

This invention relates in general to gob distrib-
uting mechanisms for distributing glass gobs from
a gob feeder to individual glassware-forming sec-
tions which are arranged in side-by-side relation-
ship. Tis invention constitutes a modification on
the distribution system disclosed in U.S. reissus
Patent No. 28,759, granted April 6 1976, which is
assigned to the present applicants.

In the past, scoops for distributing glass gobs
to troughs leading to glassware forming sections
were mounted for movement into alignment with
the traughs for the glassware-forming sections in
sequence utilizing a rotary cam. This required that
the troughs be fed from one section to the other
section, in a predetermined sequence, requiring a
camming system. In accordance with this invention,
the rack which engages pinions carrying the
scoops is positioned by means of a servo motor
through a rotary-to-linear drive. The servo motor
may be programmed to distribute the gobs to the
troughs in any beneficial sequence. Further, if not
all glassware-forming sections of a machine are to
be operating, the serve motor may be programmed
to deliver glass gobs to only the active sections.

In accordance with this invention, actuation of
the servo motor, which may be a reversible DC
motor, is controlled by a position-control servo
mechanism drive which, in turn, is controlled by a
motion profile computer which may be manually
set.

The control for the servo motor may aiso in-
clude position transducers actuated by the position
of the rack so as to provide an error signal when
compared with the command. The error signal is
then directed to a position-control interface and
together with a signal from the computer directs a
control output to the position control output tc the
position-control servo mechanism drive.

In accordance with this invention, the rotary-to-
linear drive coupling the servo motor to the rack
may be of the ball-nut type wherein a nut and an
associated shaft are provided with grooves in which
the balls continuously circulate as either the shaft
or the nut is rotated.

Another feature of the invention is the utilization
of an air cylinder {o preload the mechanism to
eliminate or reduce backlash.

It is to be understood that there are different
modes of the machines which will be serviced with
glass gobs. Some glass-ware forming sections re-
ceive but a single glass gob, while others receive
two at a time and a third receives three at a time. it
will be apparent that even a greater number than
three can be provided. In order that the gob distri-
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butor may be universal, the rack and pinion and the
scoops are carried by a removable housing. The
housing will be formed separate from the support
for the servo motor and the rotary-to-linear drive.
The housing will either be separately mounted as
hereinafter illustrated, or releasably connected to
the rotary-to-linear drive, also as hereinafter illus-
trated. When the housing is separately mounted, it

may be pivoted with respect to the support for the

servo motor. The entire unit may then be replaced
by another having a different number of scoops.
On the other hand, the housing may be releasably
fixed to the support for the servo motor and the
entire assembly mounted for a pivotal movement to
an out-of-the-way position. A combination of these
features may also be utilized.

The drive for the rack beneficially includes a
slide assembly coupled between the rotary-to-lin-
ear drive and the rack, and which slide assembly
will carry actuators for the rack position transducers
and for limit switches.

Other features of the invention will become
apparent from the drawings and the following de-
scription.

In the drawings, wherein throughout like nu-
merals refer to like parts, '

Figure 1 is a plan view of the gob distributor
showing in phantom lines the alternate posi-
tion of one embodiment of the pivotally
mounted scoop section;

Figure 2 is a schematic flow diagram show-
ing the details of the control for the servo
motor;

Figure 3 is a perspective view showing the
details of the mounting of a slide mechanism
which is reciprocated by the servomotor and
to which the rack is releasably coupled;

Figure 4 is a side elevational view of a left-
hand portion of the apparatus taken along
the line 4-4 of Figure 1 with parts broken-
away and shown in section;

Figure 5 is a plan view of the right-hand
portion of the apparatus with parts broken-
away and shown in cross-section, and clear-
ly shows the manner in which a rack posi-
tions the scoops and the manner in which
the scoop unit is mounted for pivotal move-
ment for movement to an out-of-the-way po-
sition where at it may be serviced;
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Figure 6 is a large fragmentary transverse
vertical sectional view taken generally along
the line 6-6 of Figure 1 and shows the cross-
section of the mechanism.

Figure 7 is an enlarged fragmentary trans-
verse sectional view taken generally along
the line 7-7 of Figure 1 and shows further
the mounting of the drive mechanism for the
rack;

Figure 8 is an enlarged fragmentary sec-
tional view taken generally along the line 8-8
of Figure 1 and shows the connection be-
tween a shaft for the scoop unit and an
arcuate cam arm carried by a slide unit of
the mechanism;

Figure 9 is an enlarged {ragmentary
elevational view with parts broken-away illus-
trating sections showing how the servo mo-
tor may be of a holiow construction so as to
have received therein the shaft of the shaft-
and-nut assembly, thereby reducing the
length of the unit;

Figure 10 is a fragmentary plan view of a
modified form of scoop support and drive
arrangements with parts broken-away and
shown in cross-section;

Figures 11gand 11b are schematic plan
views of replaceable scoop groups; and

Figure 12 is a schematic view showing the
relation of a pivotally mounted gob scoop to
troughs leading to the glassware-forming
sections.
Reference is first made to Figure 12 wherein it
will be seen that there is schematically illustrated a
gob distributor formed in accordance with this in-
vention, the gob distributor being identified by the
numeral 20. The gob distributor 20, as will be
explained in more detail hereinafter, carries a
scoop 21 which is pivotally mounted as at 22 for
swinging back and forth along an array of iroughs
23, with each frough 23 leading into a glassware-
forming section 24 which in and of itself is not part
of this invention. The glassware-forming sections
24 are arranged in a side-by-side relationship with
the result that the troughs 23 are of different
lengths. Further, it will be seen that in accordance
with this invention the spacing between receiving
ends of adjacent troughs 23 may be varied.
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It is also pointed out here that the scoop 21
has a gob receiving end 25 which is coaxial with
the pivot 22.

For descriptive purposes, it is to be undersiood
that the glass gobs may be distributed in groups of
1, 2, 3 or more gabs. it is also to be understood
that the glassware-forming sections 24 may be
constructed to simultaneously receive 1, 2, 3 or
more gobs and, therefore, each glassware-forming
section 24 is provided with a group of troughs
equal in number to the number of glass gobs in the
gob group. Finally, while only one gob scoop has
been illustrated in Figure 12, it is to be undestood
that additional scoops could be used, depending
upon the number of glass gobs to be processed in
the individual sections at one time.

Reference is made at this fime to Figures
11aand 11k wherein it will be seen that there are
illustrated replacement units for the two-scoop unit
shown in Figure 10. The replacement uniis as
shown include one or three scoaps.

Reference is now made fo Figure 1 wherein
there is illustrated one preferred embodiment of the
invention. In this illustration there are two gob
scoops 21 in their clockwise-most position. Also in
this embodiment of the invention, the gob distribu-
tor 20 includes a fixed support 26 which may be
fixedly secured to the main frame- of the glassware-
forming sections 24 and a separate support 27
which is mounted for pivotal movement about a
vertical axis 28 relative to the fixed support 26.

Reference is now made to Figures 3, 4, and 5
wherein more details of the gob distributor 20 are
illustrated. First of all, the fixed support 26 includes
a mounting plate 30 which may be secured to the
main beam of the array of glassware-forming sec-
tions 24. The plate 30 has extending vertically
thereform a mounting plate 31 and a mounting
plate 32 which are connected together with their
tops by a tie-bar 33 which has a portion 34 projec-
ting beyond the plate 31.

The mounting plate 30 has secured to the
upper surface thereof a guide key 35 and a guide
rod 36 which extends between upper parts of the
mounting plates 31, 32 generally below the tie-bar
33. A slide mechanism, generally identified by the
numeral 37, is mounted on the guide key 35 and
the guide bar 36 for back-and-forth reciprocation.

The slide unit 37 carries a pair of supports 38,
40 which carry rods 41, 42 which extend through
the mounting plate 31 and which carry limit switch
cam aciuators 43, 44, with the actuator 43 having a
cam surface 45 facing to the left and the actuator
44 having a cam surface 46 facing to the right.
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The bar extension 34 is provided with & pair of
limit switches 47, 48. Each limit switch 47, 48
includes an actuating arm 50 carrying a cam fol-
lower 51. If the slide unit 37 moves too far to the
left, the cam 45 will engage the cam follower 51
and actuate the limit switch 47. On the other hand,
if the slide assembly moves too far to the right, the
cam 46 will engage the cam foilower of the limit
switch 48 and actuate that switch.

Transducers 52, 53 include sensing tubes 52a
and 53a which are stationarily mounted in the
mounting plate 31 and extend therefrom. Magentic
sensing heads 52b, 53b are mounted in a bracket
extending downwardly from the supports 38 and 40
and surround sensing fubes 52a and 53a. Linear
displacement transducers of the type useful herein
are commercially available. One such type is mar-
keted by Temposonics Incorporated, 131 East
Ames Court, Plainview, New York 11803, under
mode| number DCTM-12.

Referring now to Figure 4, it will be seen that
the fixed support 26 also includes a mounting piate
54 which carries a servo motor 55, the servo motor
being a reversible DC motor. The servo motor 55
has a shaft 56 which is couplted by means of a
coupling 57 to an input shaft 58 of a rotary-to-linear
drive, generally. identified by the numeral 60. The
coupling 57 is positioned within a casing 61 which
extends between the mounting plates 31 and 54.

The rotary-to-linear drive 60 is in the form of a
circulating nut coupling wherein a shaft, such as
the extension of the drive shaft 58, will be provided
with spiral grooves 62 and in which balls 63 con-
tinuously circulate. The balls 63 are received in
grooves 64 in a nut 65. The nut 65 is suitably
fixedly secured to the slide unit 37. A mounting
bearing 312 is mounted in support 31 which is
designed to prevent linear motion of shaft 58.

Thus, as the motor 55 rotates, it will advance
or retract the nut 85 which, in turn, will advance or
retract the slide unit 37. With respect to the slide
unit 37, it will be seen that suitable stops 66 and 67
wili be adjustably carried by the mounting plates
31, 32 to limit the travel of the slide unit 37.

Referring now to Figure 5, it will be seen that a
bracket 70 extends forwardly from the mounting
plate 32 and carries a vertical pivot pin 71 on which
a pivot sleeve 72 is channelled for pivoting. The
pivot sleeve 72 is carried by an elongated housing
73 which carries the scoops 21. The scoops 21, in
turn, are supported in a manner which is not part of
this invention, but do include pinions 74 through
which the gob receiving openings 25 extend.
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A rack 75 is positioned within the housing 73
and meshed with the pinions 74. The left part of
the rack 75 is carried by a circular shaft portion 76
which is suitably journalled within the left portion of
the housing 73. The right portion of rack 75 is in
alignment with a smaller diameter shaft 77 which is
journalled in the right end of the housing 73 and is
in the form of a piston rod of an air cylinder 78 and
carries a piston 80 whereby the shaft 77 is biased
against the rack 75.

in order that the housing 73 and the compo-
nents carried thereby may be pivoted to an out-of-
the-way position, as shown in phantom lines in
Figure 1, the support plate 30 carries a mounting
block 81, as is shown in Figure 3, on which a fluid
motor 82 is mounted by means of a pivot pin 83.
The fluid motor 82 has a piston rod 84 which
extends to the right through the mounting plate 32
and carries a fitting 85, including a pivot pin 86
which extends through a bracket 87 carried by the
housing 73. When the fluid motor 82 is actuated in
the position illustrated in Figure 5, the piston rod
84 is retracted, causing the housing 73 to pivot in a
clockwise direction.

As is best shown in Figures 4 and 5, the slide
unit 37 carries an arcuate cam arm 88 which lies
generally in a horizontal plane. The arcuate cam
arm 88, as is clearly shown in Figure 8, has an
arcuate slot 90 formed in the underside thereof and
receives a cam follower 91. The cam follower 91 is’
carried by an extension 92 of an adapter 93 to
which the shaft 76 is releasably secured by a bolt
94.

When it is desired to repair or interchange the
scoop assembly of the embodiment shown in Fig-
ures 1-8, including the scoops 21, the rack 75 and
the pinions 74, it is necessary to remove pivot pin
71, pin 86, bolt 94, and then slide the housing
forwardly out of support 32.

Reference is next made fo Figure 9 wherein
there is illustrated a modified form of a servo motor
generally identified by the numeral 100. The servo
motor 100 has a holiow shaft 101 which is coupled
to a nut 102 of a ball-nut drive unit which includes
a reciprocai shaft 103 and balls 104 connecting the
shaft 103 to the nut 102.

By way of a coupling 105, the reciprocal shaft
103 is connected to a shaft or rod 106 which wilt
be connected to the equivalent of the slide unit 37.

Reference is now made to Figure 10 wherein a
modified form of the invention is illustrated. In this
embodiment, there is a support structure 110 which
carries a servo motor 111. The servo motor 111 is

connected by way of a coupling 112 to a shaft 113
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of a ball-nut assembly, including a nut 114. The nut
114 is carried by a slide unit 115 which is mounted
on a guide shaft 116 and a guide key 117 carried
by the support 110. )

Transducers 52, 53 include sensing tubes 118,
120 which are stationarily mounted in the support
structure and which extend through magnetic sens-
ing heads 52b and 53b mounted on the slide unit
115. There will also be means for actuating limit
switches (not shown), such as limit switches 47, 48
described in connection with the previous embodi-
ment.

~ The support 110 remote from the servo motor
111 includes a housing portion 121 in which there
is slideably mounted a tubular drive member 122
which is coupled to the slide unit 115. The housing
121 has an offset arm 123 to which is connected
piston rod 124 of a fluid motor 125 which will be
suitably anchored relative to the support 110.

The housing 121 has removably bolted thereto
by means of bolts 126 a housing corresponding to
the housing 73. In the housing 73 there is journal-
led the rack 75 which engages pinions 74 carrying
scoops 21.

A link 127 couples the rack 75 to the member
122 in an adjustable manner. The link 127 is con-
nected to the rack 75 by way of a removable pin
128 which, when removed, in association with the
removal of the bolts 126, permits the gob distribu-
tor unit o be removed from the remainder of the
assembly for the purpose of repairs, replacements,
or substitution of a different number of scoops in
the scoop group.

Also in the embodiment shown in Figure 10,
when it is desired to repair or interchange the
scoop assembly, it is possible to merely remove
bolts 96 and 97, and remove the removable portion
95 which carries the scoops 21 as well as the rack
and pinion mechanism, and repair the unit or re-
place the unit with a unit shown in Figures 11a and
11b.

The structural details of the gob distributor
having been clearly defined, reference is now
made to Figure 2 wherein the controls for the servo
motor 55 are illustrated. ’

First, there is a computer unif, generally iden-
tified by the numeral 130. The computer unit 130
includes a motion profile computer 131 and a
digital-to-analog convertor 132.

The motion profile computer 131 has coupled
thereto leads 133 and 134 through which an oper-
ator command and a shear pulse signal may be
directed into the computer. The operator command
permits the seiting of sequence of presentation of
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the scoops to the froughs, and permits an operator
to add or remove glassware-forming sections 24
from the bank of machines served by the gob
distributor 20.

It is to be understood that the glass from which
glass gobs are formed is exiruded as a solid mass
and is sheared at intervals. Upon each shearing of
the glass runner, a signal is directed to the com-
puter through the lead 134.

Operation of the servo motor 55 is directly
conirolled by a position-control servo mechanism
drive identified by the numeral 135. A tachometer
on servo motor 55 is connected to the position-
control servo mechanism drive through lead 59.
The drive 135 is coupled to the digital-to-analog
convertor by a lead 136 through which a position-
command voltage is directed to the drive 135. The
digital-to-analog converfor 132 is coupled o the
motion profile computer by an address and data
bus 137, and this bus is also connected o a
position-control interface 138. The position-control
interface has a conirol output 140 which is coupled
to the drive 135.

It will be seen that the position-confrol interface
138 also receives confrol inputs through a lead 141
from the drive 135.

The position transducer 52 is coupled by a
lead 142 to a servo error comparator 143 which
also receives a position-command voltage fo a lead
144 coupled to the lead 136. The input of the servo
error comparator 143 is coupled by way of a lead
145 to the position-control interface 138.

The second position transducer 53 directs a
position feedback voltage through a lead 146 to a
fransducer error comparator 147. The comparator
147 also receives a position feedback voltage from
the drive 135 through a lead 148 which is also
coupled to the lead 142 for directing such a control
voltage to the servo error comparator.

The comparator 147 has a lead 150 connected
to the position control interface 138 for directing
thereto an excess transducer error signal.

From the foregoing it will be obvious to one
skilled in the electronic control art that the revers-
ible DC motor which forms a servo motor 55 will be
automatically controlled to drive the rotary to linear
drive in turn to reciprocate and thus position the
rack 75 whereby to periodically pivot the scoops 21
in accordance with the gob-forming operation so as
toc sequentially direct gobs to the various
glassware-forming sections 24 in any desired se-
quence which will provide for the most efficient
operation of the bank of glassware-forming sections
24.
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Claims

1. A gob distributor for conveying in a preselected
sequence successively formed groups of glass
gobs to fixed trough groups, each glass gob group
including one or more glass gobs and each trough
group including a number of troughs (23) cor-
responding to the number of glass gobs in each
glass gob group, said gob distributor comprising a
group of scoops (21), the number of scoops in said
group of scoops also corresponding to the number
of glass gobs in each glass gob group, each scoop
having a pivot axis (22), a pinion (74) fixed to each
scoop for rotation about said pivot axis, a rack (75)
engaged with each rack pinion for positioning said
scoop group in a preselected sequence with said
trough groups, and positioning means for longitudi-
nally shifting and positioning said rack, charac-
terised in that said positioning means comprises a
servo motor (55; 100; 111) having a shaft (56; 101;
113) coupled to said rack (75) by a rotary-to-linear
drive unit (60; 102, 103, 104; 113, 114); a position-
control servo mechanism drive (135) electrically
coupled to said servo motor for controlling the
rotational coupled to said servo motor shaft; a
motion profile computer (131) coupled to and con-
trolling said position-control servo mechanism
drive; a position transducer (52, 53) for determining
the position of said rack; and control means (138)
influenced by the output of said position trans-
ducer, said control means being coupled to and
controiling said position-control servo mechanism
drive.

2. A gob distributor according to claim 1, charac-
terised in that said control means includes a
position-control interface (138) coupled between
said computer (131) and said position-control servo
mechanism drive (135).

3. A gob distributor according to claim 1, charac-
terised in that said means for determining the posi-
tion of said rack includes first and second position
transducers (52, 53) associated with said rack (75).

4. A gob distributor according to claim 2, charac-
terised in that said means for determining the posi-
tion of said rack includes first and second position
transducers (52, 53) associated with said rack (75),
said transducers having outputs coupled to said
position-control interface (138).

5. A gob distributor according to claim 4, charac-
terised in that a servo error comparator (143) is
coupled between said first position transducer (52)

15

20

25

30

35

40

45

50

§5

and said position-control interface (138) to supply
an excess servo error signal to said position-control
interface.

6. A gob distributor according to either one of
claims 4 and 5, characterised in that a transducer
error comparator (147) is coupled between said
second position transducer (53) and said position-
control interface (138) for supplying a transducer
error signal to said position-control interface.

7. A gob distributor according to any of claims 4 to
6, characterised in that the gob distributor also
comprises means (141) for supplying a control
input to said position-control interface (138) from
said position-control servo mechanism drive (135).

8. A gob distributor according to any one of claims
1 to 7, characterised in that the gob distributor also
comprises limit swiiches (47, 48) for deactivating
said servo motion in the event of excessive move-
ment of said rack (75).

9. A gob distributor according to claim 8 when
dependant on claim 3, characterised in that the gob
distributor also comprises a slide assembly (37)
disposed between said rotary-to-linear drive (60)
and said rack (75), and actuator members (43, 44,
51) for said transducers (52, 53) and said limit
switches (47, 48) carried by said slide assembly.

10. A gob distributor according to any one of
claims 1 to 9, characterised in that the gob distribu-
tor also comprises an air cylinder (78) coupled to
said rack (75) to reduce backlash.

11. A gob distributor according to any one of claim
1 to 10, characterised in that said scoop group -
(21) and said rack (75) and pinion (74) are carried
by a support (95) separate and apart from said
servo motor (55, 100, 111), said rotary-to-linear
drive (60; 102, 103, 104; 113, 114) and said
position-control servo mechanism drive (135), and
comprises releasable means (94; 105; 128) cou-
pling said rack to said drive; and said support (95),
said rack (75) and pinion (74), and said scoop
group (21) being removable and inierchangeable to
vary the number of scoops in accordance with the
number of glass gobs to be distributed at each
setting of said scoop group.

12. A gob distributor according to claim 11, charac-
terised in that the gob distributor comprises a slide
unit (37) driven by said drive (60; 102, 103, 104,
113, 114), and said rack (75) is releasably coupled
to said slide.
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13. A gob distributor according to claim 11, charac-
terised in that said separate support (95) is moun-
ted for pivotal movement to an out-of-the-way posi-
tion for handling.
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14. A gob distributor according to any one claims 1
to 13, characterised in that said servo motor shaft -
{56; 101; 113) is coaxially linked to said rack (75)
by the rotary-to-linear drive unit (60; 102, 103, 104;
113, 114).
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Claims

1. A gob distributor for conveying in a preselected
Sequence successively formed groups of glass
gobs to fixed trough groups, sach glass gob group’
including one or more glass gabs and each trough
group including & number of troughs {23) cor-
responding to the number of glass gobs in sach
glass gob group, said gob distributor comprizsing a
group of scoops (21}, the number of scoops in said
group of seoops also corresponding to the number
of glass gobs in each glass gob group, each scoop
having a pivot axis (22), a pinion {74) fixed to each
seoop for rotation about said pivat axis, a rack (75)
engaged with each rack pinion for positioning said
scoop group in a preselected sequence with said
frough groups, and positioning means for longitudi-
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nally shifing and positioning sald rack, charag- |

terised in that sald positioning means comprises a
Servo mater (55; 100; 111) having a shaft (56; 101;
113) coupled to said rack (75) by a rotary-to-linear
Grive unit (50; 102, 103, 104; 113, 114}; a position-
control serve mechanism drive {135) electrically
coupled to said servo motor for controlling the
rotationzl coupied to said servo motor shaft a
_motian profile computar (131) coupled to and con-
troling said position-control serva  mechanism
drive; a position transducer (52, 53} for determining
the position of said rack; and control means (138)
influsnced by the output of said posiiion trans-
ducer, said control means being coupled to and
controling said position-cantrol servo mechanism
drive.

2. A gob distributor according to claim 1, charag-
terised in that said control means includes a
position-control interface ({138) coupled between
said computer (131) and said position-contral ssrva
mechanism drive (135).
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and said position-control interface (138) to supply
an excess servo error signal to said peosition-control
interface.

6. A gob distributor according to either ons of
claims 4 and §, characterised in that a transducer
arror comparator (147) is coupled betwsen said
second position transducer (53) and said position-
control interface (138} for supplying a transducer
error signal to said pesition-contral interface.

7. A gob distributor according to any of claims 4 o
B, characterised in that the gob distributor also
comprises means {141) for supplying a control
input to said posiion-contral interface (138) from
said position-control servo mechanism drive {135).

8. A gob distributor according 1o any one of claims
110 7, characterised in that the gob distributor also
comprises limit switches (47, 48) for deactivating
said servo motion in the event of excessive move-
ment of =aid rack (75},

2. A gob distributor according to claim & when
dependant on claim 3, characterised in that the gob
distributor also comprises & slide zssembly (37)
disposed betwasn said rotary-to-inear drive (BO)
and said rack (75), and actuator members (43, 44,
51) for said transducers (52, 53) and said limit
switchas (47, 48) carried by =aid slide assembly.

10. A geb distributor according to any one of
claims 1 ta 9, characterised in that the gob distribu-
tor also comprises an air cylinder (78) couplsd to
said rack (75) to reduce backlash.

11. A gob distributer 2ccording to any one of claim

é’{}ﬂ?’ﬂ to 10, characterised in that ssid scoop group -
o

(21} and said rack (75} and pinfon (¥4) are carried
by a support (95) separate and zpart from said
servo motor (53, 100, 111), said rotany-to-linear

3. A gob distributor according to claim 1. charac*,dr-g'?__ driva (B0: 102, 103, 104; 113, 114) and szid
terised in that said means for determining the posi- ! r-“i@posiﬁan-mntol gervo mechanism drive (135), and

tion of said rack Includes first and second position

transducers (52, 53) associated with sald rack (75).
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4. A gob distributor acocording to claim 2, charac-
terised in that said means for determining the posi-
tion of said rack includes first and second position
transducers (52, 5§3) asscciated with said rack {75),
* said ftransducers having outputs coupled to said
position-control interface (138).

9. A gob distributor according fo claim 4, charse-
terised in that a servo error comparator (143} is
coupled between said first position transducer (52)
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comprises releasable means (94; 105; 128) cou-
pling said rack to said drive; and said suppart (85),
said rack (75) and pinien (74), and ssid scoop
group (21) being removable and interchangeable to
vary the number of scoops in accordance with the
number of glass gobs to be distrbuted at each
satting of said scoop group.

12. A gob distributor according to claim 11, charas-
terised in that the gob distributor comprizes a slide
unit (37} driven by said drive (80; 102, 103, 104;
113, 114), and said rack (75) is releasably coupled
fo said slide.
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o 13. A gob distributor according to claim 11, charac-
qkuq?g & terised in that said separate support (95) is moun-

3 ted for pivotal movement to an out-of-the-way posi-
ﬁf‘ tion for handiing.
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14. A gob distributer according to any ane claims 1
to 13, characterised in that said servo motor shaft -
(56; 101; 113) is coaxially linked to said rack (75)
by the rofary-to-linear drive unit (B0; 102, 103, 104
113, 114). :
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