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Description

[0001] The present invention relates to a screwing
head suitable for bottles, with feedback system for simul-
taneous torque measurement of the screwing process.
[0002] Known solutions are basedmainly on the use of
a servo drive, allowing control over the tightening pro-
cess, and the tightening force is regulated by changing
the current of the screwing head servo motor, and is
selected experimentally for a given batch of bottles
and caps. The disadvantage of this solution is the re-
duced efficiency of the screwing process and the inability
to correct thescrewing torque in real time.A largenumber
of activities performed by the machine operator, when
making corrections, increases the amount of materials
and rawmaterials needed to properly adjust the screwing
process. The disadvantage is also low accuracy (cur-
rently accuracy on average +/‑0.5 Nm) and repeatability
of the screwing process, especially at high efficiency
(large number of cycles).
[0003] The purpose of the present invention was to
developascrewingheadwithnegative feedback from the
force torque signal, enabling real-time control of the
torsional moment of the head load, in order to maximize
the efficiency and repeatability of the preset screwing
torque, aswell as the possibility of changing the screwing
torque during the process, based on the analysis of
previous cycles and taking into account the relevant
deviation. The goal was also to achieve greater accuracy
and repeatability of the screwing process (up to +/‑ 0.1
Nm per bottle).
[0004] This object has been achieved by the subject
matter of the present invention.
[0005] Therefore, the present invention provides a
screwing head for bottles which feedback, which com-
prises two modules:

- a screwing head module and
- a torque measurement module;

whereby the torque measurement module con-
tains a torque measurement module housing
which consists of three plates, a side, a top
and a bottom plate, made of stainless steel;

a servo motor is attached to the top plate,
which is connected to an upper clutches;

between the upper and lower clutches there
is a torque sensor, which is attached to a
sideplatewithasheetmetal, corresponding
to its contact surface;

a rotary shaft of a torque sensor is attached
to the clutches on both sides;

in turn, the lower clutch is attached to the
shaft, which is responsible for a rotation

movement of a toothed belt pulley;

rods attached to the top and bottom plates
stabilize the entire torque measurement
system housing;

whereby the screwing head module contains a
main head body and covering head bodies;

inside the main head body there is a screwing
axle, on which there is a locking nut;

underneath the housing, on the screwing axle,
there are two bearings and two internal snap
rings;

on the screwing axle, at the top base, there are
pins of a rotary grommet, as well as plug-in
connectors for a pneumatic network;

in turn, at the base of the lower screwing axle,
there are mini plug-in connectors for the pneu-
matic network and a gear wheel;

the screwing headmodule also contains a lower
head body, through which a mounting pin
passes in the upper part;

six mini plug-in connectors and a pneumatic
plug-in socket are embedded underneath;

at the underside of the head body, mounting
brackets are embedded to provide attachment
of mini actuators;

head brackets are attached to the same brack-
ets, and gripper arms are attached to them,

further elements connected to the arms are
gripper jaws and their mounting;

at the underside of the head body, there is a
guidemounting plate, fromwhich a rotation lock
mounting plate is mounted on rods;

and the next element mounted to the rotation
lock mounting plate is a rotation lock plate.

[0006] The subject of the invention is presented in the
drawings, where:

Fig. 1a and 1b show a view of a screwing head
structure module;

Fig. 2a and 2b show a view of a screwing torque
measurement module;

Fig. 3a and 3b show a view of a screwing head
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module;

Fig. 4 shows a cross-sectional view of a torque
measurement module;

Fig. 5 shows a cross-sectional view of a screwing
head module.

[0007] With the head according to the present inven-
tion, the bottle screwing process is characterized by
increased efficiency, repeatability of the bottle screwing
torque and the possibility of torque correction. As a result
of the innovative screwing head, equipped with real-time
torque sensors, the technological process is significantly
accelerated. There is also a reduction in operating costs
for the customer, as tightening adjustments are not re-
quired in an additional process after the products have
been screwed on. A reduction in the number of machine
operations is achieved, as well as a reduction in handling
time with less use of raw materials.

SCREWING HEAD MODULES WITH FEEDBACK -
GENERAL DESCRIPTION

[0008] A screwing head structure consists of twomod-
ules: a screwing headmodule and a measurement mod-
ule (Fig. 1).

TORQUE MEASUREMENT MODULE

[0009] Fig. 2a shows a view of a torque measurement
module. The housing of the torquemeasurementmodule
consists of three plates, a side (A1), a top (A2) and a
bottom (A3), made of stainless steel. A servomotor (B) is
attached to the top plate (A2), which is connected to an
upper clutch (C1).
[0010] Between the upper (C1) and lower (C2)
clutches, there is a torque sensor (D1), which is attached
to a side plate (A1) by a sheet metal corresponding to its
contact surface. A rotary shaft (140) of the torque sensor
(D1) is attached on both sides to the clutches (C1) and
(C2). In turn, the lower clutch (C2) is attached to the shaft
(140), which is responsible for a rotationalmovement of a
toothed belt pulley (F). Rods (G1) and (G2) attached to
the top (A2) and bottom (A3) plates stabilize the entire
torque measurement system housing.
[0011] Inside the lower base there are: an internal snap
ring, four self-locking nuts and two rings - an outer and an
inner ring. The outer ring is stationary and is located
between two ball bearings, the inner ring is on a shaft
(140) and moves together with it in a rotating motion.

SCREWING HEAD MODULE

[0012] The screwing headmodule [Fig. 3a] consists of
a main head body (1) and covering bodies for the head,
(2) and (8). Inside the main head body (1), there is a
screwing axle (5) on which a locking nut (6) is located.

There are twobearings (3) and (3a) and two internal snap
rings (4) and (4a), underneath the housing, on the screw-
ing axle (5).
[0013] On the screwing axle (5), at the top base, pins of
a rotary grommet (50) are seated, as well as plug-in
connectors (15) and (15a) for a pneumatic network. In
turn, at the base of the lower screwing axle (5) there are
mini plug-in connectors (10) for the pneumatic network
and a gear wheel (H).
[0014] The screw head module [Fig. 3a] consists of a
lower head body (A), through which a mounting pin (44)
passes in the upper part. Below this, six mini plug-in
connectors (45) and (45a) and a pneumatic plug-in sock-
et (D) are embedded. At the underside of the head body
(A), mounting brackets (E) are fitted to provide attach-
ment of mini actuators (26) and (26a). Head brackets
(35), (35a) and (35b), andgripper arms (36) and (36a) are
attached to the same brackets (E).
[0015] Further components connected to thearms (36)
and (36a) are gripper jaws (41) and (41a), together with
their mountings. At the underside of the head body, a
guide mounting plate is fixed, from which a rotation lock
mounting plate (32) is fastened on rods (30) and (30a).
The last component attached to the rotation lock mount-
ing plate is a rotation lock plate (33).

SCREWING HEAD MODULES WITH FEEDBACK -
DETAILED DESCRIPTION

TORQUE MEASURING MODULE

[0016] Fig. 4 shows a schematic of the torque mea-
surement module in cross-sectional view. The torque
measurement system at the bottom is connected by a
toothed belt (100) to a gripping head assembly. Its hous-
ing consists of a side plate (A1) and rods (G1 andG2), as
well as top plates (A2) and bottom plates (A3) to stabilize
the torque measuring system. A plate (60) fixes the
torque measurement sensor (D1) to the plate (A1).
[0017] At the bottom of the system, there are bearings
(70 and 70a) with a stationary ring (80) between them.
Inside the ring (80), there is a smaller movable ring (90),
which is located on the shaft (140). The bearings (70 and
70a) are located between an upper internal (101) and a
lower external snap ring (220). The system is also
equipped with two movable clutches: the upper one
(C1), driven by the servo motor (B) and the lower one
(C2) located on the shaft (140).
[0018] The servo motor (B) is attached to the top plate
(A2) with allen screws (160 and 160a). On the underside
of the bottom plate (A3), there are allen screws (150)
attaching rods (300 and 300a) to the both plates (A2 and
A3), and the allen screws (150a) attaching the plate (A3)
to the attaching rods (300). Allen screws (170 and 170a)
together with self-locking nuts (180 and 180a) allow the
torque measurement system to be bolted to a head
mounting plate. The final components are the toothed
belt pulley (F) and an expansion clamping bushing (200).
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[0019] The principle of the torque measurement sen-
sor is that the sensor constantly monitors the setting of
the appropriate bottle screwing parameter. When the
sensor detects the appropriate resistance, this will indi-
cate that the cap has been tightened to the bottle and will
deactivate the screwing system.

SCREWING HEAD MODULE

[0020] Fig. 5 shows a schematic view of the screwing
head module.
[0021] The screwing head assembly consists of the
main head body (1) and the covering bodies (2 and 8). In
themain head body (1), there are two the bearings (3 and
3a) flanked on two sides by the two external snap rings (4
and 4a), which, together with the bearings (3 and 3a), are
located on the screwing axle (5).
[0022] The screwing axle (5) is stabilized in the system
by using the locking nut (6) and allen screws (7 and 7a)
holding the toothed belt pulley. The upper covering body
(8) houses the plug-in connectors (15 and 15a) and also
houses a cable (59) for an inductive sensor (58). The
inductive sensor (58) is attached to a sensor mounting
plate (16) by means of an angle plate (59) via a lens bolt
(62), together with a nut (61) and a washer (60). The
covering bodies (2 and 8) are fixed to each other by
screws (21 and 21a).
[0023] Inside the covering bodies (2 and 8), there is a
rotary air-permeablegrommet (50) for plug-in connectors
(51 and 51a), which is attached to a grommet connector
(53) using grommet connector fixing screws (54 and
54a). The plug-in connectors (51 and51a) are connected
bya cable (52) and there is an inductive sensor pin (56) at
the bottom of the grommet connector, which makes it
possible to remove the inductive sensor easily. Attached
to the rotary grommet, the plug-in connector (51a) is
connected via a cable (55) to a plug-in connector (12),
located on the screwing axle (5). Using allen screws (19
and19a), polycarbonate (17and17a) and (18and18a) is
fixed to the housing.
[0024] The screwing head assembly consists of the
inserted into it screwing axle (5), together with plug-in
connectors (9 and 9a) and a plug-in connector (10)
attached to it, together with cables (57 and 57a). The
mounting pin (44) is built into the screwing head, allowing
thescrewinghead tobedetached from thescrewingaxle.
The plug-in connectors (45 and 45a) are attached to the
screwing head body, and the cables (48) coming out of
them connect to mini plug-in connectors (27 and 27a)
located on the mini actuators (26 and 26a).
[0025] Next to the plug-in connectors (45 and 45a),
there are pressure screws (46) on the diagonal. Themini
actuators (26 and 26a) are mounted to the head body
usinganactuatormountingbracket (28and28a) via allen
screws. The mini actuators (26 and 26a) are attached to
theheadbrackets (35,35aand35b). In theheadbrackets
there are additionalmountings (43 and 43a), onwhich, at
the head body, there are linear rails (23 and 23a) with

mountings (25 and 25a), on which linear carriages (24
and 24a) move in order to adjust the corresponding
length of the cap diameter.
[0026] The gripper arms (36 and 36a) are attached to
the head bracket (35, 35a and 35b) with allen screws (37
and 37a). Then, at the underside of the gripper arms (36
and 36a) there are the jaw mounts (41 and 41a), and to
these, via allen screws (42), the gripper is attached, the
central part of which is described as silicone clamp (38),
the upper part is a pressure plate (40 and 40a) and the
lower part is a clamp mount (39 and 39a).
[0027] The final arrangement of the parts is a trigger
rotation lock, which consists of a guide mounting plate
which is fixedwith allen screws (31 and31a), towhich the
rotation lock mounting plate (32) is attached using rods
(30 and 30a), to which the U-shaped rotation lock plate
(33) is attached at the underside.

Claims

1. A screwing head for bottles with feedback, charac-
terised in that it comprises two modules:

- a screwing head module and
- a torque measurement module;

whereby the torque measurement module
contains a torque measuring module hous-
ing, which consists of three plates, a side
(A1), a top (A2) and a bottom (A3), made of
stainless steel;

on the top plate (A2) is attached a servo
motor (B), which is connected to an
upper clutch (C1);
between the upper (C1) and lower (C2)
clutches there is a torque sensor (D1)
which is attached to the side plate (A1)
by a sheet metal corresponding to its
contact surface;
a rotary shaft (140) of a torque sensor
(D1) is attached on both sides to the
clutches (C1) and (C2);
in turn, the lower clutch (C2) is attached
to the shaft (140), which is responsible
for a rotational movement of a toothed
belt pulley (F);
rods (G1) and (G2), attached to the top
(A2) and the bottom plates (A3), stabi-
lize the entire torque measurement
system housing;

whereby the screwing head module con-
tains a main head body (1) and covering
head bodies (2) and (8);
inside the main head body (1) there is a
screwing axle (5) onwhich there is a locking
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nut (6);
underneath the housing, on the screwing
axle (5), there are two bearings (3) and (3a)
and two internal snap rings (4) and (4a);
on the screwing axle (5), at the top base,
pins of a rotary grommet (50) are seated, as
well as plug-in connectors (15) and (15a) for
a pneumatic network;
in turn, at the base of the lower screwing
axle (5) there are mini plug-in connectors
(10) for the pneumatic network and a gear
wheel (H);
the screwing head module also contains a
lower head body (A), through which a
mounting pin (44) passes in the upper part;
underneath, six mini plug-in connectors
(45) and (45a) and a pneumatic plug‑ in
socket (D) are embedded;
at the underside of the head body (A),
mounting brackets (E) are embedded to
provide attachment of mini actuators (26)
and (26a);
head brackets (35, 35a, 35b) are attached
to the same brackets (E), and gripper arms
(36) and (36a) are attached to them,
further elements connected to thearms (36)
and (36a) are gripper jaws (41) and (41a)
with their mounting;
at the underside of the head body there is a
guide mounting plate from which a rotation
lockmounting plate (32) is fastened on rods
(30) and (30a);
and the next element attached to the rota-
tion lock mounting plate is a rotation lock
plate (33).
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